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Electronic components ^jjsayt 

ljU jLa (ji U1 4 ^j jjlihfl ljU& J&j 4ojjjjSJ) CjUjIa <j-a 4 _ajjjj£JVI jj! j-lll £Llaa. 

' -Passive Component Aiua jjc 

J ^ jVlj (JJjU&JJ UAIaI) J JfcUil J 4-4 jLLoJl (j&J J 4-4j2j S jit ill t _-! Ut jjjIj ^j-uL3 ( j1aj (J&J 

ljU ijLaJlj jjxjj V AjjIj 4jfclc- JjjL UjjjIj u) jau <jf qLaj ljU jLa ^ j c_uj jllb ^ Jljlilj 

4jlxi jjP ljjauj jLuH Vj <—JIjil] jjo£j ^Jaxj V 4jbti jj*J| 

*- Active Component cAjjU 

(j&J S jjI^I U Jjjb 4 ^j3La] AjjIj ££$S\jla IgJ ^jj£j VJ jUaU j! CAjill ja £j CjU jLa 4JU12I CjUjLaII 

CjULa^I) j 41 a! Cl^tt jjj jjjj j CjljjLn]| j jjIuujjjI jjJl JIa 

Resistors 

l_£j Ja^jj <^^31 S jJlaJL AjjCj- 4 A—a jULj A aj °l <tl U e.N? 1 (jj La (j£- SjU_C A—ajlft all 

(jLoj j AJJaa] ji s jjIA ll - jUll jLnll Aaj2 ^ .<^".'1 |_aj jj| j aSI ^k IjLajI^aJI »<■*.-<...-.j 

£j\ Cu^ jjjaI AaI j AjajS jLjj Aj jaj JaSja ^ jla <jjj dJjil! IgJi AajIIaII <_Lj*j 

R = V \ I jUU\ m*l\= 

I begin the tutorials by assuming that you have basic knowledge about 
electricity like current,voltage, charges etc. 

A resistor is an electronic device that offers obstruction to the flow of electric 
current. 

It can be defined as voltage per unit current through a conductor. 

Resistance(R)= Voltage (V) / Current (I) 
i.e. R=V/I 

The unit of resistance is ohm denoted by. fjV! <^a o-4* Sa^j 

The circuit symbol of a resistor is: uj>^' -^4 <4 Cf- jj*jj 

AW or — I — 

In reality, a resistor looks somewhat like this: Vj <^uii js-iiu us ALSaJi ^ j±u 

CjUjUajJI JiU AjjIaS l$J <ytA j' ui» <-ijla A^jlUI] 
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It has no polarity (i.e. + and -) like a battery and can be connected either way in a 
circuit. 

When you ask for a resistor at a store you need to specify 3 things: 

f Liui Aj^j q\ U! JjV UjLojIAaII < -iUa jjc j 

1. Resistance 

2. Power handling capacity (wattage) <^1 SjjM 

3. Tolerance 

The resistance is the value of the resistor in ohm . It can also be in kilo ohm (k) 
or mega ohm ( M ). 

Here 1 k = 1000 fjt > * * • = fji 

And 1 M = 1000k f jl i... = f jl 

The power handling capacity of a resistor determines the amount of current that 
can be passed safely through it. It is specified in watt (W). The normal resistors 
that we use will have a % W capacity. This means that if the resistance is 1 kn 
aj-^and % W, then the max. Current that can be passed through it is given by: 

jaj (j lit jLuU JAaj A«jliiSI 

I = \J W/R JjIaaSI »> ,.K 

Where I is max. Current, W is the wattage rating, R is the resistance. For the 1 kn 
and % watt resistor, 

W= y 4 = 0.25 w 
R = Ik 

Hence I = 16mA (mA = milliamp = 0.001 amp). This is the max. Current that can 
flow through this resistor. 

The resistors are available in 1/8 W, % W, Vi W , 1W , 2W and so on. 

As the wattage increases the resistor’s cost tend to increase and they also get 
bulkier.' j Jlj j 1 g *ji uis »jja tiijj 

Tolerance is the extent to which the resistor value sways from the original 
value. You may think as to why the resistance value should change from the 
printed value? Well, we live in a world that is far from perfect and resistors are 
no exceptions. Their value changes mainly due to the change in temperature. 
The tolerance values of commercially available resistors are usually ±5%, ±10% 
and ±20%, where the value indicates the % drift from the original value, 
e.g., if the resistor value if IkD and has a ±10% tolerance, it means that the 
actual value of the resistor may be between IkD ±10% i.e IkQ + 100 orIkD - 
100D i.e. 1.1 kd to 0.9kD 
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How to identify the resistance value from color bands: jUjjjkjt ^ sjUa uls 

Hold the resistor as shown below: <^1 us ^ 



Three bands that are close together are to the left, 6- u'jJ' 4p- 

juaa jb 

Then colors of: 

Band no.1 signifies the 1 st digit Jji JjVt ojUI 

Band no.2 signifies the 2 nd digit ^ <^1 cA 

Band no.3 the multiplier, C&h A A' 1 jjc Oj 12 ' 

Band no.4 the tolerance. jjjii ojiii 


Band Color 

Band 1 and 2 

Multiplier 

Tolerance 

Black 

0 

1 

- 

Brown 

1 

10 

1% 

Red 

2 

100 

2% 

Orange 

3 

1000 

- 

Yellow 

4 

10,000 

- 

Green 

5 

100,000 

- 

Blue 

6 

10e6 

- 

Violet 

7 

10e7 

- 

Grey 

8 

10e8 

- 

White 

9 

10e9 

- 

Gold 

- 

0.1 

5% 

Silver 

- 

0.01 

10% 

No Color 

- 

- 

20% 


For example: 

Band 1 =Red Band 3= Orange 

Band 2= Violet Band 4= gold 

Resistance = 27 X 1000 = 27000ohm = 27 k ± 5% 
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Band 1= Brown Band 3 = Red 

Band 2= Black Band 4 = Silver 

Resistance = 10 X 100 = 1000 ohm = Ik ±10% 

The standard values available commercially are have the first 2 digits: 
1,12,15,22,27,33,39,47,51,56,68 or 82 

Resistors in series and parallel: a jij^t j uUjiLJi 

Sometimes, resistor values other than the standard available values are 
required for a circuit. In such a case the required value is obtained by 
connecting a number of resistors either in series or in parallel. 

uii A l\ sift CiUjlLai! j sJjajaJ) jjfr AajLU ^11 CjVUJI ^ 

■ tS J)jJ U J ylljJ La) SJjajaSI ljUjIAaSI 

Series Connection: ^)j^t 

In series connection, the resistors are connected end to end as shown below: 

^Uil Jlifts US J^ajs 

A-VM—MAA—AA/A—B 

R1 R2 R3 

In such a connection, the total resistance between the terminals A and B is the 
sum of individual resistances. us i^iajS jjajj 

i.e., Rab = R1 + R2 + R3 

For example, if a 2.2K and 3.3K resistors are connected in series, the total 
resistance is 2.2+3.3 = 5.5Kohm. 


Parallel Connection: ^ 

In parallel connection, the resistors are connected as shown below: 

JSUftj US jj 


AAM- 

R1 


aMA 

R2 


AAAA 

R3 


A 


B 


In such a case, the total or effective resistance between terminals A and B is 
given by: <Liu]i Sjjujl us i^Lul jjaj j 

1/Rab = 1/R1 + 1/R2 + 1/R3 

i.e. the reciprocal of the effective resistance is equal to sum of the reciprocals of 
the individual resistances. 

If there are only two resistors, the above formula reduces to: 

Rab = (R1*R2) / ( R1+ R2) 

e.g., if two 1K resistors are connected in parallel, the effective resistance is 
(1*1)/(1+1)= 1/2 = 0.5K=500 ohm. 
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Variable Resistors: cjUjmt 

j SjJ i1a1\ CLa jULaII (jAj *uj CjLa jtLaJl <j-<a p iilU& AjjuI) CjLajlLaJl HjLuu t£j& In.^Vi CjbajlL^j 

(jjp jj $ jJlLaJI ljL* jULajl j . Sjil i -i Ife Jjaij f Uj! I jjJu <jLaj (b5 1!1 

a 4-a jULaU 4JIa . i Vu «nj potS J%>* 

a t^j| silJj Jju jj*jj Vj ^ AjI^j <^i S$jjUulS ^Vu/ij prGSGt j#a-^ 

The resistors studied above are "fixed" type, i.e their value cannot be changed. 
There is another type of resistor called as the variable resistor whose resistance 
can be varied. They are called as "Potentiometers(pots)" or "Presets". 

A potentiometer looks bigger than a preset and is used for frequent variations. 
The preset is used for setting up or calibrating a circuit and once done is 
usually not touched often. A common example of a potentiometer is the volume 
control on your cassette player. 

Usually all pots and presets have 3 terminals, the outer 2 are fixed ends and the 
middle terminal gives a variable resistance along with either of the other two. 

The circuit symbol is: 

3 

1 2 

The terminal with the arrow(3) is the variable terminal. 

The terminals 1 & 2 are fixed. 

The pots value is specified as the max. value of resistance it can provide. For 
example, if the pots value is 10K it means its resistance can be varied between 0 
to 10K ohms. 

In the above figure, if you use 1 & 2 to connect the pot. to the circuit, the 
resistance is fixed and equal to the max. value (in this case 10K ohm) 

If 1 & 3 OR 2 & 3 are used , it provides a variable resistance from 0 to 10k as the 
pot's shaft is rotated. 

Formulae to memorize: *LaL& (jjJ)j£ 

1) V=IR 

2) W=l 2 . R 

3) R(series)= R1+R2 

4) R(parallel)= (R1*R2)/(R1+R2) 

Along with the introduction to resistors, I’ll present here a few basic symbols 
used in electronics: ljUjIaU jj-jJl ui 

1)- 

Denotes a wire or a connection. 



This symbol denotes "Ground". Imagine this as the common point of all 
connections in a circuit. 

i 

3 ) — 

T 

This denotes a battery. The upper (longer) portion is the + or positive terminal of 
the battery. The lower portion is the - or negative terminal of the battery. 

' f jaJlj jA ^ jlxll f jail AjjUsjII 
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Capacitor 



It is charged by applying a voltage across its terminals, and discharged by 
shorting the two terminals. When a capacitor is charged, a voltage develops 
across its terminals even when the charging source is removed. The voltage 
across the terminals of a capacitor is related to the amount of charge stored in it 
by the relation: 


Voltage = Charge/Capacitance ^ j 4-^' 


or 


V = Q/C 

Where C is the capacitance of the capacitor and is measured in a unit called 
'farad', denoted by F. If 1V is developed across the terminals of a capacitor by 
the storage of IC(coloumb) of charge then its capacitance is 1 F. 

Usually a farad is a large value and for most of the applications the value is 
expressed in terms of microfarads, nanofarads or picofarads. 

1 microfarad ( uF) = 10e-6 or 1/1000000th of a farad. 

1 nanofarad ( nF ) = 10e-9 farad OR 1/1000th of a mic 

1 picofarad ( pF) = 10e-12 farad 

(in uF above, 'u' is the greek letter mu and not the english letter 'u') 

Types of capacitors: 



There are many types of capacitors but the two main types are: 


1 - Non-electrolytic 

j uijIaSj t -i]l - aJl uijiall 4ij sua S jjI jJ! 1 j V' ‘ C£*4 3 jjslII CAii&ai) 


2- Electrolytic 
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Non-Electrolytic capacitors are non-polarized, i.e they can be connected either 
way in a circuit without having to worry about + & The most common is the 
disc-type capacitor that we normally use in electronics. The other types are 
ceramic, mica etc. In almost all applications we use the disc-type capacitor 
which is brown in color and has the shape of a disc. Its value ranges between 
about a few pF to as high as luF. (You also get non-polarized capacitors of 
higher values and such capacitors have 'NP' written on them indicating Non 
Polarized) 

Electrolytic capacitors are polarized and they are supposed to be connected in a 
specific way in the circuit. Their + and - terminals have to coincide with that 
specified in the circuit. They are much bulkier than the non-electrolytic type and 
hence have to be avoided when possible. They are used only if very high 
capacitance values are needed. Also the electrolytic capacitors are not very 
stable regarding their value i.e. their values change slightly with the temperature 
and other physical parameters. The non-electrolytic capacitors are relatively 
stabler. Electrolytic capacitors are available usually luF and upwards up to 
about 4700uF! 

They are much costlier than the non-electrolytic capacitors. 

CAUTION: Connecting an electrolytic capacitor in the wrong polarity may lead 
to an explosion! (electrically controlled firecrackers? ) 

Circuit Symbol: 

The symbol used for electrolytic and non-electrolytic capacitors are different. 
The symbol for non-electrolytic capacitor is: >j 



where the dark lines indicate the two plates, and the thin lines represent the two 
terminals. 

The symbol for electrolytic capacitor is: >j 


+ 


The terminal marked as + is the positive (or +) terminal and the other 
(unmarked) terminal is the negative or - terminal. When + is not indicated, the 
terminal near the curved line is assumed to be negative. On the actual 
electrolytic package, the negative terminal is usually indicated by a black line 
with arrows pointing towards the negative terminal. 

When you buy a capacitor at a store, you have to specify 3 things: 



1) Electrolytic/ non-electrolytic. jP J 

2) Capacitance. 

3) Max. tolerable voltage. 
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1) Electrolytic/non-electrolytic: This depends usually on the value of the 
capacitance. If its less then luF then go for non-electrolytic and for higher 
values use electrolytic. 

2) As mentioned above, the value of a capacitor or its capacitance id specified 
in uF / nF/ pF 

3) All capacitors have a max. voltage specified and which is the max. voltage 
that can be applied across its terminals. If a higher voltage is applied, it may 
damage the capacitor. The max. voltage for a non-electrolytic capacitor is 
usually a few hundred volts and is not specified in circuit diagrams since this 
voltage is much higher than the supply voltage of many electronic circuits. 

For the electrolytic capacitors, the max. voltage is almost always specified in 
the circuit. If its not specified, assume it to be a little higher than the supply 
voltage to the circuit. For example if circuit operates at 12V then the electrolytic 
capacitors can be purchased with a max. voltage of about 16V.Note here that as 
the max. voltage increases the cost of the capacitor also increases. 


How to read a capacitor's value? ciSm y tj 

1 - Non-Electrolytic: 


lA(jfal n uijAii I AJLjJa I i£li& jjlaa <jj£j < <Lu3 


Some capacitors have their values printed in them. Unfortunately, there are 
various formats for printing the values and only a few can be discussed here: 


1) If the printed value is like 101,102,103,204 etc then the value of the capacitor= 
(first 2 digits X 10 raised to the 3rd digit) pF. 

For example if the value is 104 then capacitance = (10X 10e4) pF = 10e5 pF = 
10e-7 F = 0.1 uF 

Remember a few of them: 104 = 0.1 uF , 224=0.22uF , 103= 0.01 uF, 102= 0.001 uF 


2) If the printed value is like 1K5,100,220,1 OK etc, 

Then capacitance = (printed value) pF 

For example if the value is 10K then capacitance = 10K pF = 10X10e3 pF= 10e-8 
F= 0.01 uF 

1K5 means 1.5K pF and so on. 

2- Electrolytic: 


Fortunately, both the capacitance and the max. voltage are both printed on the 
electrolytic in plain English! 


There are a few capacitance available with color band coding like in the 
resistors, but their value is in pF and has to be multiplied by 10e-12 after de¬ 
coding the value. 
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Capacitors in Series and Parallel: $ JjSM j 

(_j jljjil J Ci'tfjlxa ^4 CjLa jliaJI X_a LtLu AjLutLa 


(Please read the chapter on resistors before proceeding) 

This is very similar to the resistors except the formula for series and parallel 
connections are interchanged. 

If Cab is the effective capacitance of a series or parallel combination then, it is 
given by. 

1/Cab(series) = 1/Cl + 1/C2 + 1/C3 where C1,C2,C3 are individual capacitances. 
Cab(parallel) = Cl + C2+ C3 

Variable Capacitors(trimmers): 



Variable capacitors are available only for very small values like pF and should 
be normally avoided. They, like variable resistors have three terminals for the 
same reasons as discussed in the chapter on resistors. 

The main use of variable capacitor are in the radio and are used for tuning. 

The circuit symbol of variable capacitor is: 



Applications of capacitors: 

Capacitors are as indispensable as the resistor in electronics. You can find 
them in almost every electronic circuit. They are used mainly in delay circuits 
like timers, noise suppression(smoothing), oscillators to name a few. 

The capacitor is used to: ^ 

1. Block DC jUli 

2. Pass AC jLsll jjj* 

3. Store charges. 

Formula to memorize: 

1) V=Q/C 

2) C(parallel)= C1+C2 

3) C(series)= (Cl *C2)/(C1+C2) 

Inductor 

jb j jjj-a 4JI (jjx j lOAj jUil jLnil ^ jJlIII (JjS\ju 1 ( jl£> lHa!\ SjjS jA 
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Let me be very brief here. The main purpose of this tutorial is to explain what an 
inductor is and how it behaves in an electronic circuit. 

The definition of inductance goes like this: 

"Inductance is the ability of a coil to establish (or induce) a voltage within itself 
to oppose changes in current through its windings". 

That means when varying current flows through a coil, a voltage is induced 
within the coil in a direction so as to oppose the change of current through it. 

The circuit symbol of an inductor is: 


and like a resistor, it can be connected either way in a circuit, with the exception 
of mutually coupled coils that have to be connected in a particular way. 

The unit of inductance: l*±j 

j jjfii 

The unit of inductance is 'Henry' denoted by H. Usually, in electronics smaller 
values of H are used like mH (millihenry). 

Applications of inductors: 

t jk JJjia jbj jJja jj& Ajii (jjijjtaia (jjiLa j Ij) Aj| jA j JjLiaJl jA tlililaJl ^a! J^lj 

J^_a. Aj aSjjj ^liUl uilal) ililiS I JA Jajlaa. jJatJj jjt j jjiia w ■ ■■jkl'• « Jta-a Ajja. LulL JjVI uilolt 

. Ci'i JAjjlaj (jb aJAj tilai! I JA ^ JJJ* < .V nl U 


One of the major applications come in from "mutually coupled" coils where the 
magnetic field established in one coil, 'cuts' through the other coil and hence 
induces a voltage in the other coil. This is called 'mutual inductance'. Such coils 
are widely used in transformers. 

Transformers: 

yl J -. j jj^aJi » jLJj AjjjjjSJVI jjI jjll iliV 

^jiSI jLuat Ifra. yJI Jijli J^_a. pah* fu L^jSj AjyW A^a2ti ^ 

^ JIjJI J$-a. jij Jfail Aailj CSija^t -Y 


They are used in electronics to step-up or step-down voltages using mutually 
coupled coils. When a varying voltage(like AC) is applied to one of the coils of 
the transformer(called the Primary winding), a voltage is 'induced' in the other 
coil due to mutual inductance. The second coil in which the voltage is induced 
is called the Secondary winding. 
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If by applying a higher voltage to the primary, a lower voltage is obtained at the 
secondary, then the transformer is called a "Step-Down" transformer. If a lower 
voltage produces a higher voltage then its called a Step-Up transformer. 

If the transformer produces a higher voltage from a lower or vice-versa, then 
isn't it defying the law of energy conservation? Well, not really. We are till now 
looking only at the voltages and not currents. Remember that energy(per time 
period) is the product of voltage AND current. What really happens in a 
transformer is, if it produces a higher voltage form a lower, then the output 
current will be lower than the input, thus maintaining the total energy constant. 

The circuit symbol of a transformer is: 



Primary 


Secondary 


The "extra" wire in the middle of secondary is called the "center tap" which may 
or may not be present in all the transformers. 

Usually the voltages between the center tap and the other two taps of the 
secondary are equal. 

Transformers are specified by the following: ukajj 

1. Primary and secondary voltages, ^aJi 

2. Current rating. V- 3 

For example, a 230V /12-0-12V and 1A transformer means, the primary voltage 
is 230V and secondary voltages are 12V,0V,12V of the 3 tapings and can supply 
a maximum of 1A (this is the root-mean-square , rms value). If you want to 12V 
from the transformer, then you can use the center tap and either of the other 2 
end terminals. 

If you use the two extreme ends, then the output will be 24V. 

If the transformer's secondary is of 9-OV, it means the transformer has a 
secondary of 2 tapings and the voltage measured between the 2 tapings is 9V. 

Just remember that the output of a transformer is AC and cannot be used for 
normal circuits and have to be converted to DC using "diodes". 

Where are these transformers used? 

In your T.V , computer, tape recorder, VCR and just about every electronic 
gadget that operates on mains. This is because if the mains voltage is 230V(or 
110V), the gadgets need much lower voltages than that, say like 6V , 9V etc. 
These lower voltages are obtained by using a "step-down" transformer. 

What about step-up transformers? They are used in inverters, which provide AC 
power from a battery. 
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The Diode : 

Ali^jl jii Luaai JalS JaIj a Lai I (ji p-Loil jjjyi ^Liyal Jla AjjUall Al*tfjll jjjju ji jlAAll j^ 

2_LaJ «■ <-v“. .■* SJaaU eJ&j j^VI alAj'sfl ja I^t'al j JaA£ A^l j alall CiUjjjIWI jjjau ^Umu Ajjl jail 

JJjlal jLull JjjaaJ AjjUjI Alyajll ^lHuu AaiUll Alya^lt J^li (jnSU oil #IajVI JJjial jLul jjjjj 

jjj^ £lLoj AjjUj Alyaj jA jjj jl CjIIuLjJI ja ciVVI Luu) t$Jj t_i& 1 g jlfr jjllaj tiliiij jaLul« jLu 

#UjVI u * jLSl jj>u gyvyu fl jb^l ^1 tfjSjia ^j$£l 1 $aJI Jyflj ji sUjVI jUUI 

4ft 



Diodes are polarized, which means that they 
must be inserted into the PCB the correct way 
round. This is because an electric current will 
only flow through them in one direction (like air 
will only flow one way through a tyre valve). 
Diodes have two connections, an anode and a 
cathode. The cathode is always identified by a 
dot, ring or some other mark. 


t_g£ jaa t-ijA li jUH jV ilAj A AljjJaj jj! jal ^ Cus jj jl JjV 1$! ^iau Iaa AajIaS Lll j AjjUjJI 
ji Ajalj ji a jj| J jj JjjHJ) jjAjj J jjUJI j jlijla AjjUjI! Al^^jli .^nSlxnl eLaj^l ^ jaj jJj A^lj slall 

JjjllSl Aj^U A-« 5 lc £jiaj ACjjixal a jjlil j Alf^U fj\ 


anode cathode 


—►h- 

-M- 

diod symbols 

varicap 

-4r~ 

-fcp- 

light emitting 

zener 


The pcb is often marked with a + sign 
for the cathode end. Diodes come in all 
shapes and sizes. They are often 
marked with a type number. Detailed 
characteristics of a diode can be found 
by looking up the type number in a 
data book. If you know how to measure 
resistance with a meter then test some 
diodes. A good one has low resistance 
in one direction and high in the other. 
There are specialized types of diode 
available such as the zener and light 
emitting diode (LED). 


Some diod circuit symbols 

THE P-N JUNCTION 


N P 



The P-N junction is made from a single 
crystal with the impurities diffused into it. 
The N end has a surplus of negative 
electrons. The P end has a surplus of holes. 

jlijla AjjlliJI Aluajii jl lia^Lj ji ^Jaluu JjlLal jLuil j* 

jjlu yja.<_ijJaj (Jjjlll) Aailull lIiUj jlLya i jtl m 


(jjj'il) Aj^jy»l yjl Ia aIIL 
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THE BARRIER >11 ttkull J ^ 


N P 


7 

// 

7 



+++++++++ 

+++++++++ 

+++++++++ 

+++++++++ 

+++++++++ 

7 


At the junction, electrons fill holes so 
that there are no free holes or electrons 
there. The actual junction becomes an 
insulating layer. This barrier must be 
overcome before current can flow 
through the P-N junction. 

tiiUjjjSjyi (jli *"" t- jaJi p l&ii a jjc, 

AllalaiU ^ <ii nj La AaajaJl i-il ■**»»<> AjJLluII 


FORWARD BIASED JUNCTION >->1 


Bear in mind that like charges repel and unlike attract. When a battery is 
connected as shown, the negative terminal pushes negative electrons towards 
the junction. The positive terminal pushes holes towards the junction. If the 
voltage is high enough then the barrier will be overcome and current will flow 
through the junction. There is a voltage across the diode. 0.6 for silicon, o.3 for 
germanium. The junction is said to be FORWARD BIASED. The P type is the 
anode of the diode, the N type the cathode, as shown by the diode symbol. The 
resistor limits the current to a safe level. 

AjjUuli - "A cijJall JiuJL La£ AjjUaJ! .lie- .ljJIajj A j jSUjj A A ■**< Ci\ '*> uA\ j£jj 

Aja jail Aaaliil Aaa., jaJ| '-■! AjjUsjU Lajail uijJaJl j A-uLnil AjLdjil Jal J AjJLuJI CjUjjjSJVIj jijj 

jLuJI juj i_i \jmij 1 flalfr ulaull uij^u >1 Jail AJiialai) (jii JjjS (jlS 1 itj Ajjliiil Aj^ajU 

Albdjlj ljJ jS • , 1 jA nil AJl^j] j ^LaVI >1 > AiuajJl j A jil nil 

• ,T fjjjlajjaJl 


cathode 



anode 


N P 



REVERSE BIASED JUNCTION 0^>' 

When the battery is connected as shown, the positive terminal of the battery 
attracts negative electrons away from the barrier. The negative terminal attracts 
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holes away from the barrier. The insulating barrier widens and no current flows. 
The junction is REVERSED BIASED. If the reverse voltage is made high enough, 
then the junction will break down and electron current will flow from anode to 
cathode (under normal conditions, current flows from cathode to anode, when 
forward biased). 


j AjjUjJI (ja jaJI ■*•«' '*■ ■ AjjUajll ‘ ^ tJjJall (jii JLuJL La£ AjjUajJI Jjm^jj 

jLuIl JJJ-* 4aI jail A ali* .ft ja JjJj Laa AjjI **" 41a£j 1) ja 4 jILuiII r-.l *■». ,*.<! . jVi-vj AjjUajU i_i^jmI1 

l$I ui jam AJa^jII (jli |J^ £&jja JjjS (j\S I j|j -u iikll 4 JIa juliill 4 Ja« jll (j jSjj It 

^ jLjII jaj ufljuij fj a* iij La 


cathode 



anode 


N——— P 




DIODE VOLTAGES ^ J* ^ 


Forward biased 

+ 0.6V +2.6V +5.6V -9.4 V 

+ + + + 

OV +2V +5V -10 V 


+5V 

+ 

+5.6V 


+5V OV -6V 

+ + + 

+6V +5V -4V 

Reverse biased 


To forward bias a diode, the anode 
must be more positive than the 
cathode or LESS NEGATIVE. To 
reverse bias a diode, the anode must 
be less positive than the cathode or 
MORE NEGATIVE.A conducting diode 
has about 0.6 volts across if silicon, 
0.3 volts if germanium 

(jj£j (ji JjV ^^aLaSf! Jja^ ijill SJIa 

(jj£j J. J Jjlill ja 4-uILul Jfll ji 4-uLaj) Jj£l JjjVI 

AjjIajI Jal JjlSH jjSj (ji JjV (jilaJI (jjA<ajlll 

. JjjLSJ) (jj» 4_u]Lui jj 
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DIODE CHARACTERISTICS 




The circuit enables the forward bias voltage across the diode to be set 
anywhere from zero to the maximum positive voltage of the battery. The voltage 
and corresponding current is recorded on the meters. If these values are plotted 
we obtain the curve shown in the top right quarter of the graph. Note that as the 
voltage increases the current stays at zero, until the voltage reaches a certain 
value. The current then begins to increase quite rapidly. It is at this point that 
the barrier potential has been overcome and the diode begins to conduct. This 
value is about 0.6 volts for silicon diodes and 0.3 volts for germanium types. If 
the battery is reversed and a graph again plotted for current against voltage, we 
obtain the curve in the bottom left quarter of the graph. It can be seen that as 
the voltage is increased in the reverse direction, there is no current flowing until 
a certain value of voltage is reached and the current suddenly increases to a 
high value. This is the breakdown or Zener point and is used in Zener diodes. 

JJjj jLuJl <jii ( A ijt a A_ajjj (jJ) (ji {'jJj jiwa AiaJj Jlaj jLuJI £)ii 'j ? " JJjj LalS AJt JaaV 

<ji jA .j V jtult jjL2 " S Jljj Ajii AjjUajit A-u^aS 1 lu&C- I jj Laj . jLuit Jjjajj AflaJt o jLjjj 


HALF WAVE RECTIFICATION*»>»» ^ 



The voltage at point A does the opposite of that at point B. When A is increasing 
in a positive direction, B is increasing in a negative direction. It is rather like the 
two ends of a see-saw. During the first half cycle of the waveform shown on the 
left, A is positive and B is negative. The diode is forward biased and current 
flows around the circuit formed by the diode, the transformer winding and the 
load. Since the current through the load, and the voltage across the load are in 
the same proportions, then the voltage across the load is as shown in the right 
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hand diagram, during the first half cycle. During the second half cycle, A and 
the anode are negative, B and the cathode are positive. The diode is reverse 
biased and no current flows. This is indicated by the horizontal line in the right 
hand diagram. The diode only conducts on every other half cycle. There is one 
pulse for every cycle in. i.e 50 pulses per second (in the UK) The diode only 
conducts during half the cycle. Hence, HALF-WAVE RECTIFICATION. The 
rectified voltage is DC (it is always positive in value). However, it is not a steady 
DC but PULSATING DC. It needs to be smoothed before it becomes useful. If 
the diode is reversed then the output voltage is negative. 

jljdl! JaS3 ‘ - la. 3-ili .I 2 J j oLajI 'Jj jLiil! (ji < Liii aLua. 

.L-llLiuJI a J JJjO-aJI 

THE RESERVOIR CAPACITOR 



B 



The pulsating DC from the half wave rectifier needs to be smoothed to be 
useful. This is done using a RESERVOIR capacitor. It is not called this because 
of its construction but because of its application. In the UK the weather is very 
variable. Sometimes we have periods of drought and sometimes periods of 
prolonged rain. April is very showery and occasionally we have snow in Winter. 
However, when I turn on the shower, the water always comes out at the same 
steady rate. This is because it has been stored in a reservoir and is released as 
required. It is the same with the reservoir capacitor. The capacitor is charged up 
by the pulses. It stores the pulses of voltage and the load is able to use this 
stored power as if it were a steady supply available from a battery. Looking at 
the first waveform, the red line indicates the voltage across the capacitor. When 
the first pulse arrives the capacitor charges up to the peak voltage. When this 
pulse has ended, the capacitor voltage starts to fall as the load takes energy 
from the capacitor. However, the voltage falls only slightly before the next pulse 
arrives to recharge the capacitor to the peak voltage. The result is a DC voltage 
with a superimposed 50 Hz (in the UK) ripple. This is shown in the second 
waveform. At low frequencies the capacitor is usually an electrolytic type, but at 
higher frequencies, where smaller values are required, other types can be used. 
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fjj La lifej AjUp ^LLkJ 4JLLuJl .j-all i fl^ai .I^jj SjjIJ ^a ^uUlj l-iLIa]) jaLulaII jLn]| 

^JjLutSi (j£»ujil ; ^ 


FULL WAVE RECTIFICATION ^all (_Ll£ 





The left hand waveform shows the input voltage (50 Hz AC in the UK). The 
voltages at points A and B on the transformer are changing in opposite 
directions. When A is increasing in a positive direction, B is increasing 
negatively. It is like the opposite ends of a see-saw. During the first half cycle, A 
is positive and B is negative. D1 has positive on its anode, D2 has negative on 
its cathode. Both are forward biased. Current flows around the circuit formed by 
these diodes, the load and the transformer winding, as shown in the second 
diagram. The current flowing up through the load produces a pulse of voltage 
across the load as shown in the right hand waveform. During the next half cycle, 
A is negative and B is positive. D4 has positive on its anode, D3 has negative on 
its cathode. Both are forward biased. Current flows around the circuit as shown 
in the bottom diagram, again flowing in the same direction through the load and 
producing another pulse of voltage. Since the full cycle is used this circuit is 
called a FULL-WAVE rectifier. Since there are two pulses for each cycle of input, 
here are 100 pulses per second out (in the UK). The pulsating DC can be 
smoothed with a reservoir capacitor, as in the half-wave rectifier circuit. Since 
the pulse frequency is higher than that of the half-wave rectifier, it is easier to 
smooth. 
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i. jj-ajj (jA UVt J^jUl ^ JjVI Jaxj JjVI 

,unuJLuJl 4 -^jaSI t i £)| jjajj £jI jli j u-^Ui!) JijjjII J-aju 


THE STEERING DIODE 



12 volt standby battery 


If the AC supply fails then the equipment is automatically powered by the 
standby battery. While the AC supply is present, D1 has +15 volts on its anode, 
and is forward biased. Since there is 0.6 volts across the diode, there is +14.4 
volts on its cathode. This voltage powers the equipment. D2 is reverse biased 
since its anode is less positive than its cathode.D2 is non conducting and the 
battery is isolated. If the supply fails then the +15 volts disappears, and D2 
becomes forward biased and conducts, to power the equipment. The diodes 
STEER the voltages. 

JJjlail jLj]! ^Ua£j| Ajfr AjjUsjII JjjjJa <jfr j\ ]| Jjxwuj AjjI ii}\ 


THE DIODE GATE 


R1 


ff 


signal in 


. 

. Ld 

■J 

1r2 

R3 

! 

gated signal out 

lL 




gating pulse in 


Input 


+1V 

nv 



[uni 

i 

Lull. 



HU 


ov 

gating 

pulse 

-7V 


output 


18 















































Hlg EL-flEKHELY 

^2*^ & BROTHERS CO. LTD. 


An electronic gate opens to let part of a signal through, and then shuts to reject 
the remainder. It's like separating sheep from goats, using a real gate. In the 
circuit, the cathodes of the diodes are more positive than the anodes. They are 
reverse biased and non conducting. The output of the circuit is isolated from 
the input. When the negative gating pulse comes along, the cathodes become 
more negative than the anodes. The diodes are forward biased and conduct. 

The output is connected to the input. During the duration of the gating pulse, 
the input signal appears at the output, as shown by the lowest waveform. 

jj£) Jijjli!) ,jj£j f jail jjjaJL SjLiVI f jaJ ^ a* du* AjjA_ il Ja*j 

J*aj AoJLuJ! 4_uaj2il Lajjfrj SjUiVI ja i V Jxuajl!l jjjI AajIaj! 

.SjUiVI jajS <Jj*ajllI JijjIA ll /jjSjj AAaaILui jj£I AjjISJI 


USING LED's 



LED 


The light emitting diode (LED) is commonly 
used as an indicator. It can show when the 
power is on, act as a warning indicator, or 
be part of trendy jewelry etc. It needs to be 
fed from a DC supply, with the anode 
positive and the cathode negative, as 
shown in the diagram. To calculate the 
value of the series resistor we need to know 
the diode forward voltage and current and 
its connections. The necessary data can be 
obtained from a catalogue or data book. In 
our example it is 2 volts and 20mA (0.02 
amps). 


The cathode lead is the one nearest a "flat" on the body. Since the voltage 
across the diode is 2 volts and the battery voltage is 12 volts, then the voltage 
across the resistor is 12-2 = 10 volts. The diode is in series with the resistor, so 
the current through then both is the same, 0.02 amps. We now know the voltage 
across, and the current through the resistor. From Ohm's Law we can now 
calculate the value of the resistor. Resistance = Volts divided by Amps = V/l = 
10/0.02 =500 ohms. Since this is not a standard value we can use a 470 or 560 
ohm resistor as this application is not critical of values. 

(jSl j.Sf LuaVI ji! jA ^ Luajl ^ jUlil jjjaI ji p Ajuiall <LuUl!l 

Ajla jj 4_a jULaII i_iLaaJ j .laJLui AjaISII j laja A^jVI <jj% ajja. jaauia A£aa fj Aju £)| AjV 9- J«ua 

,4j CjUjaSI <_jU£ (JA 1$a2j*a <^1 J JjjIaII JIa^jVI jLjjj A£a. AIjXa (JA AjV 
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7 SEGMENT DISPLAYS 

+ volts The 7 segment display is used as a 

numerical indicator on many types of test 
equipment. It is an assembly of light 
emitting diodes which can be powered 
individually. They most commonly emit red 
light. They are arranged and labelled as 
shown in the diagram. Powering all the 
segments will display the number 8 . 
Powering a,b,c d and g will display the 
number 3. Numbers 0 to 9 can be displayed. 
The d.p represents a decimal point. The one 
shown is a common anode display since all 
anodes are joined together and go to the 
positive supply. 

The cathodes are connected individually to zero volts. Resistors must be placed 
in series with each diode to limit the current through each diode to a safe value. 
Early wrist watches used this type of display but they used so much current that 
the display was normally switched off. To see the time you had to push a 
button. Common cathode displays where all the cathodes are joined are also 
available. Liquid crystal displays do a similar job and consume much less 

power. Alphanumeric displays are available which can show letters as well as 
numbers. 

tiA. JjLmj f- Ajuma ljIJjjJ AjjLu uiIjjjj 9 - '■* 

d.p H \ m La£ j 

uLuta. i— iAj Lai ,9 Ja. ijlc- ( 0 VOLT ) Ja^la Cil.ijj.lll Jli JjjIHIj 

. JjjIjII jLal) jLull .laAl AjUxj ^IjjII JjjV! A-a ^ua jj liju 


a b c d c f g d.p 



i a i 
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b 


1 9 I 

— 
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c 


1_ d _ 



THE ZENER DIODE 


UNSTABILISED 
SUPPLY VOLTAGE 



STABILISED 

VOLTAGE 


LOAD 


The Zener diode is operated in reverse bias mode (positive on its cathode). 

It relies on the reverse breakdown voltage occurring at a specified value. 

This value is printed on it. It has two main applications. 

1 . as a reference source, where the voltage across it is compared with another 
voltage. 

2 . as a voltage regulator, smoothing out any voltages variations occurring in the 
supply voltage across the load. 
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When being used a voltage regulator, if the voltage across the load tries to rise 
then the Zener takes more current. 

The increase in current through the resistor causes an increase in voltage 
dropped across the resistor. 

This increase in voltage across the resistor causes the voltage across the load 
to remain at its correct value. 

In a similar manner, if the voltage across the load tries to fall, then the Zener 
takes less current. 

The current through the resistor and the voltage across the resistor both fall. 
The voltage across the load remains at its correct value. 

AJj .Ajift At jjisu (jj£j A iji a A^uS AjfljJb qjj A£aJI j AjC i£Sjj AJIa 

Lafc Aj<iijia 

Ajijia {jii A$aJI <jjlaj Cuz. AfxJ) JjS Aj Qjlij jluXaL 

_Y 


When the junction diode is reverse biased, the 
insulating barrier widens. 

The higher the reverse voltage the wider the 
barrier becomes. The barrier forms the dielectric, 
of variable width, of a capacitor. 

The N and P type cathode and anode are the two plates of the capacitor. In the 
diagram, the diode and coil form a resonant circuit. The capacitance of the 
diode, and thereby the resonant frequency, is varied by means of the 
potentiometer controlling the reverse voltage across the varicap. The capacitor 
prevents the coil shorting out the voltage across the potentiometer. 

Iaa j|j j (Barrier ) jjLali jt aaI Aikiaii ^jti AjjUist Ai^jJt ^Jc ^. n^c jiulaj cjc 

(JjLuJI (jij < _ r ila£ j jjLSJI j Jj&l (jjSjj f Luu^n jjslm 1 ‘‘<*1 JJLc AikiaJl s AA A^Luu j) Jjj 

A_ajlL»]| (jc (jjjjJl JJjj ^JUIU j ajjIaJS Ajl« a jjl J UjSj AajUaII Al^jll £)lfl 

.Sjjxi»ll 


THE VARICAP DIODE 



Basic Diode Definitions 

diode : a two-element active electronic device containing an anode and a 
cathode, characterized by the ability to pass an electric current more easily from 
cathode to anode than from anode to cathode; a diode can be in the form of an 
electron tube, semiconductor device, or crystal device. 

diode theory : a theory stating that for a semiconductor in which the barrier 
thickness is comparable to or smaller than the free path of the carriers, the 
carriers cross the barrier without being scattered, in a manner similar to that of 
a vacuum-tube diode. 


diode amplifier: a microwave amplifier using a specially designed diode in the 
tuned cavity of a microwave electron tube; its center frequencies range from 
about 1 to 100 GHz. 
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diode bridge : a circuit consisting of four diodes connected in a bridge 
configuration; the polarity of the output remains the same regardless of the 
polarity of the input; used primarily for converting alternating current to 
pulsating direct current. 

diode characteristic: the characteristic of a multi electrode vacuum tube to 
form a virtual diode between the cathode and all other electrodes in the tube. 

diode clamping circuit: a circuit that uses diodes to add a fixed voltage to a 
waveform in order to establish a specified reference level for the waveform. 
Also, DC RESTORER, a circuit that uses diodes to add a fixed voltage to a 
waveform in order to establish a specified reference level for the waveform. 
Also, DC RESTORER. 2. a circuit that uses a diode to hold a voltage to some 
fixed value, a circuit that uses a diode to hold a voltage to some fixed value. 

diode clipping circuit: a circuit that uses diodes to prevent a signal from 
reaching the peak amplitude it would otherwise attain; this results in a distorted 
waveform whose peaks appear clipped. 

diode demodulator: a demodulator that uses one or more crystal or electron- 
tube diodes to provide a rectified output with an average value proportional to 
the original modulation. Also, DIODE DETECTOR. 

diode detector: see DIODE DEMODULATOR 

diode forward voltage: the voltage applied across a diode with a polarity and 
amplitude that cause electrical current to flow forward, from anode to cathode. 

diode function generator: a circuit that produces specific waveforms, such as 
sine waves or saw tooth waves, and in which the output waveform 
characteristics are determined by an amplifier connected to an adjustable wave¬ 
shaping network, consisting mainly of diodes and resistances. 

diode matrix: any number of diodes connected in a two-dimensional array 
configuration, used primarily for decoding digital inputs. 

diode limiter: a limiter circuit that uses one or more diodes to prevent a signal 
from exceeding a predetermined peak amplitude; when the specified amplitude 
is reached, the limiter acts as a clipper circuit to prevent a further increase in 
amplitude. 

diode mixer: circuit that uses the nonlinear characteristics of a diode to mix 
two frequencies in order to produce the sum or difference of the two original 
frequencies; its main application is in super heterodyne radio receivers. 

diode modulator: a circuit that uses diodes to combine a modulating signal 
with a carrier signal. 
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diode oscillator: 1. an oscillator based on the breakdown or negative 
resistance characteristics of some diodes, an oscillator based on the 
breakdown or negative resistance characteristics of some diodes. 2. an 
oscillator that makes use of the negative anode-to-cathode resistance of a tube 
diode when operated at ultrahigh frequencies, an oscillator that makes use of 
the negative anode-to-cathode resistance of a tube diode when operated at 
ultrahigh frequencies. 

diode peak detector: a circuit, usually consisting of a diode and capacitor in 
series, used to detect and store the peak amplitude value of a signal. 

diode-pentode: an electron tube in which a diode and a pentode are contained 
within the same envelope, usually with a common cathode. 

diode rectifier: a circuit containing one or more diodes, usually part of a power 
supply, that converts ac input to a pulsating dc output. 

diode switch: a circuit containing several diodes that performs switching 
functions by applying forward or reverse bias voltages to the anodes of the 
diodes in sequence: a forward voltage allows the diode to conduct, passing the 
signal on its cathode; a reverse voltage causes the diode to act as an open 
switch. 

diode transistor logic: a logic circuit consisting of one or more diode gates 
connected to the base of a transistor, in which the AND or OR functions 
performed by the diode gates control the on-off status of the transistor. 

diode voltage regulator: a simple voltage regulator circuit that depends for its 
operation on the characteristic of a Zener diode when operating in the reverse- 
biased breakdown region. Also, ZENER DIODE VOLTAGE REGULATOR. 

diode-triode: an electron tube in which a diode and a triode are contained 
within the same envelope, usually with a common cathode. 


THE THYRISTOR : 



23 

















HfeEL-flEKHELY 

^2*^ & BROTHERS CO. LTD. 


The thyristor is also known as the silicon controlled rectifier (S.C.R.). It has the 
same characteristics as the diode, current flowing from cathode to anode, when 
the anode is positive with respect to the cathode. 

However, it will only do this when the gate is also positive with respect to the 
cathode. In the circuit, with the switch open as shown, no current flows. When 
the switch is closed, the diode begins to conduct and current flows from 
cathode to anode. There is a problem. If the switch is now opened, current 
continues to flow. Conduction can be stopped by removing the the 
cathode/anode voltage. Another method of stopping current flow is to reverse 
the polarity of the cathode/anode voltage. If the thyristor is used with an ac 
supply then it will conduct on the positive half cycles and automatically switch 
off during the negative half cycles. The resistor in series with the gate 
connection limits the gate current to a safe value. 

Aj)jjI) (jj£j (ji JajMU (jSJj Jjjl&ll AjjIaj) jjS) Jjj'i! <jj£j Lajjfr jLtUI jjaj Aj) AJ 

LLa 3 I j| La) JAJ v jLu]| (jli £ jjia S jAaJI (jjSj La-iiC- AAjLuJI # jj) jit . JIjjlSJ) AjjLsj) jj£) Lu3jI ggt@ 

I uafe 1j) jbaJt jj ja uiSjj fj jll ijA filial) ftlS jL 1 3) ja i jLiii) Jlajj JjjlSil £y* jLull jaj A tit j 

. Ala f. jaJI jjai uiju Ajifi JJjiail jbll) £a jjluijjal) liaAalui) I jj La) . Jjjllllj J jjV) £y* AaaiaS 


BURST TRIGGERING THE THYRISTOR 




A A fl A AAA AAA_Q 


The top waveform shows the ac supply. 

The middle waveform shows the switch operation. 

When the switch is closed, the gate and anode go positive on the first positive 
half cycle, and the thyristor conducts during this period. 

On the next half cycle they go negative and no current flows. 

As long as the switch is closed, the thyristor conducts on the positive half 
cycles only. 
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When the switch is opened, the thyristor ceases to conduct on the next negative 
half cycle, and remains non conducting. 

The bottom waveform shows the current through the thyristor and lamp. 

The current comes in BURSTS. 

If the lamp is replaced by a heater, and the switch replaced by a thermostat then 
it would provide automatic temperature control for an oven. 

.lit j .JaA£ JJjlall jLuIl i-iaja }I ( ^2 jLjjII jjaj jjIuijjjI! (jii (jjliLa HLaJ) (jj&J LaJjfr 

a £jLaj tjLlwi jj >jjj UioJIj £jl ^t iij 1 il 'y. „t | j| AjjtuJl _ JA1 V jLjJI 

. LJJP u* 


THE THYRISTOR WITH PHASE CONTROL 
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In the circuiGdiag ra i Vi, b l Ack A^g e n^at e ^ 1 pu I S fe s at^h e sfcme fr equency as the ac 
power supply. 

Block B is a phase shift circuit which enables the phase of the pulses to be 
shifted with respect the ac supply. These pulses are applied to the gate. 

In waveforms A and B, the gate pulses coincide with the start of the positive 
half cycles of the mains supply. They turn the thyristor on, and current flows for 
the complete half cycle. There is no current flow during negative half cycles. 
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The current flow is shown at C. Waveform D shows the gate pulses shifted and 
occurring half way through the positive half cycles of the ac supply. The 
thyristor starts to conduct at this time. Current flow is shown at E. F and G show 
the gate pulses occurring near the end of the positive half cycles, and current 
flowing for a very short time. The circuit acts as a lamp dimmer. However, 
current only flows during half of the ac cycle, and full brightness cannot be 
achieved. The high power thyristor circuits can be isolated from the control 
circuits by means of transformers or opto isolators. 

uLua±l!l jjlal 4^1 jVI Sjj| J ( _ J A B .JJjlall jUHl JJjii IgJ uLwajj J^Ijjj A j 4JLLuiII Sjilill 

jjju (_$ ill 4 aLu h> II Ci12 LalS SjlCVI 4 aI ji Ciblj LalS , jj luijjilll 4 j|jjI IgJLki) CiLua^IIl , A Cy* 4AjUIt 

.jLall jjIuijjjII 

FULL WAVE CONTROL OF THE THYRISTOR 
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Thl gate 
Th2 gate 



Thl current 
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To obtain full wave operation, so that the lamp can be provided with the full ac 
supply voltage, two thyristors are required as shown. 

Thl is triggered during the positive half cycles of the ac supply, and Th2 during 
the negative half cycles. 

The waveforms show the thyristors being triggered halfway through each half 
cycle and the current through the lamp would be the sum of the two currents. 
The lamp will be at about half brightness 

A pulse generator and a phase shift circuit is necessary to provide gate pulses 
which can adjust the power from minimum to maximum. 

Since the gate voltages have to be positive with respect to the cathodes, 
attention must be paid to the polarity of the gating pulses with respect each 
other. 

The high power ac circuit can be isolated from the control circuits by means of 
transformers or opto isolators. 

<LLLwI1 a jj| -lib La£ jjIL ^jAa JJjIaII jLuII 4 unittj ui&j^IIj t-all ■ all (jjjj j^ll <Ja*j jjiui jjjII JsLaJ (jSl 

,l_lILulil 1 ^UII J l_l^J^I| I < j JjVI JjIuJJJill duA 


THE TRIAC AND DIAC 

The triac conducts in both directions and provides full wave control of power. 
Variable phase trigger pulse are provided by the pulse generator and are 
positive with respect bl. 
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AC IN 



The diac is high resistance below a 
certain voltage, say 30 volts, but 
when the applied voltage exceeds 
this value, it goes low resistance 
and conducts, applying a pulse to 
the gate.lt gives more reliable 
triggering of the triac. 


. 30 V J C4ijS jjc VI V dJiil j . jjjIaII jUlii ualluJt (jjfclAjVt J dbjjJl J^s*j 

THE CROWBAR 

(5V regulator) (\ifoyiit» jjIj ^jSj ii. (j& ^ ji i jj J^^si AjLa&j ^Viatn s jjI ill a 

jjIuijjjII AjIjjJ jLufl jjjau jjjjll Calij2 ©, I jjjau CiaIS I jl£ JasJ aLajijJ CiljS 0 CaJjS I X £ya ^ ^ " 

. (load) <J^t AjUaJ (fuse) Jj^l csiJt 


Fuse 


5 volt 



regulator 


5 volts out 


12 V DC in 



Load 


The 12 volts input is stepped down to 5 volts by the regulator. If the regulator 
goes faulty, 12 volts could be applied to the load, damaging it. However, if the 
regulator output goes above 5.1 volts, then the zener diode conducts. Current 
flowing through the resistor provides a voltage across it, which triggers the gate 
of the thyristor. The large current through the thyristor blows the fuse and 
protects the load. Crude but effective. 


Transistor: Aiuajfl 

ijA Jjada (ji jjluujjl jjJI £j]aluu uia£ (ji AjV AojjjdlVI j-al jilt jjiLuujjl jill jjjUu (ji U i^aj ^dl 

s j^VI jaaa la .jj jjjjjjj jj| jlllj Ki Ic- jjjJaAll jUaJVI Calji 4 j jh°i If LL J jj«Jl 4_3La ^Jj Jjj^jjII 4_lla. 

Lafc <jtjidaj <Uj 4_u>$Cll 


(jjjjj&IV) (jJxilj ^aill CiLaLafr - Y Caljillj jldll j jjSj - I 

A transistor a small electronic component that is found in virtually every 
electronic device. It has two basic applications. The first, modulation of an 
electronic current, came first in the form of an amplification of an electric signal 
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in a radio. The second application, switching, is of utmost importance in 
computer operations which are based on millions of lightning fast on-off 
decisions. The transistor is an integral component of an integrated circuit, the 
brains of a computer. 


THE UNIJUNCTION TRANSISTOR 


base 2 


emitter 



base 1 



base 2 



. 10k 1 \n j-Lij AjjIjJI j ( _ r ua jVb yl jVI S JtlAJl Jj^a jj j CiJ^i 

The unijunction transistor (UJT) is made of a bar of N type material with a P type 
junction (the emitter) near the center. Base 1 is connected to zero volts and 
base 2 to the positive supply. The resistance between the two bases (the 
INTERBASE RESISTANCE) is typically 10k. 


With the emitter unconnected, the bar acts as a potential divider, and about 0.5 
volts appears at the emitter. If a voltage is connected to the emitter, as long as it 
is less than 0.5 volts, nothing happens, as the P-N junction is reversed biased, 
(see the right hand diagram).When the emitter voltage exceeds 0.5 volts, the 
junction is forward biased and emitter current will flow. This increase in current 
is equal to a reduction of resistance between base 1 and the emitter. This 
causes the emitter voltage to fall. 

+v 



In the circuit, C charges via R1. 
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When the voltage across C exceeds 0.6 volts, the bi/emitter junction goes low 
resistance and discharges C. The result is a saw tooth waveform across C. 
There is also a pulse of current through R3 , giving a pulse of voltage across it. 
This circuit is called a relaxation oscillator. The voltage across C charges up 
slowly then suddenly relaxes. The circuit is often used to trigger thyristor 
circuits. 


THE JUNCTION TRANSISTOR Jill 


Collector 


Collector 


Ba*e 


.(bipolar) (collector) (emitter)^ j (base) <> 

Junction transistors consist of two junctions 
made from N-type and P-type semiconductor 
materials and are called bipolar transistors (two 
polarities). They have three connections, emitter, 
base and collector. 



Emitter 


Emitter 



JUNCTION TRANSISTOR BIASING ^ 





NPN 



PNP 


R1 ^ 

L 

+- L 

-< 

R1 ^ 

► 

D1 


^2 

1 

r 

D2 


NPN PNP 


29 



































































































M^EL-riEKHELY 


& BROTHERS CO. LTD. 



The emitter/base junction is forward biased. The collector/base junction is 
reversed biased. There is an explanation of biasing on one of the diode junction 
pages. The middle diagram shows the two junctions as two diodes. Of course, 
you can't make a transistor like this but it helps to understand the forward and 
reverse biasing. The anodes are positive with respect the cathodes for forward 
biasing. They are negative with respect to the cathodes for reverse biasing. The 
bottom diagram shows the junctions being correctly biased using just one 
battery. Note that there is 0.6 volts across the base/emitter junction when it is 
forward biased, for a silicon transistor. (0.3 volts for a germanium one). 


TRANSISTOR CURRENTS jji J jUIt jba 



IE = IB + 1C 


The forward biased base/emitter junction causes electrons to be attracted from 
the emitter area towards the base. Arriving in the base area, most of the 
negative electrons come under the influence of the more positive collector and 
are attracted by it. This is shown in the left hand drawing, where the base 
current plus collector current equals the emitter current. Alpha gain is collector 
current divided by emitter current, and is always less than 1. Beta gain is 
collector current divided by base current and can be a fairly high number. 
Therefore, causing a small base current to flow makes a much larger collector 
current flow. A small base current controls a large collector current. There is 0.6 
volts across the base/emitter junction, when it is forward biased. (0.3 volts for 
germanium). 


|g Z lb + Ic j sJC-laJL jLall jLjjII jaa a jLuu £CjL 1!! jLiiJ! 

alpha gain j beta gain LaA JjluUjjl JjU (jl A J 

Beta = lc/lb Alpha = Ic / le 
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THE TRANSISTOR AS A SWITCH C 1 ^ 




jIjj S jcllll jLu ja j ~ -ILaSI jjie j . £a^a!I jLu lilliij aitliSl jLu jaj V ?’jjLa U&aII <jj£j La-iie 

<* ,>.a-s ** <Uu» yj| jaaaJI Jjj Iaa Ij^aAil < _y]£ AjjUajII .IgA (ja&ajj . JaaaJI 

.J^uu 31 a <yS jj1uu>IjjJ1 

With the switch open, no base current flows, therefore no collector current can 
flow. The transistor is said to be CUT OFF. With the switch closed, base current 
flows causing collector current to flow. The battery voltage is dropped across 
the lamp causing the collector voltage to fall to a very low value. The transistor 
is said to be SATURATED. 


CLASS A, B AND C BIAS 





With class A bias, the base current is set so that collector current flows. 
Increasing or decreasing base current causes collector current to increase and 
decrease. With class B bias, the base current is set to zero. No collector current 
flows and the transistor is CUT OFF. The collector current can only be made to 
increase from this point, not decrease, by increasing the bias. With class C bias 
the bias point is set well below cut off. Collector current can only be made to 
flow by increasing the bias point considerably above its present value. 
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THE SMALL SIGNAL AMPLIFIER *>*} 


Volts 


R1 


R3 


R2 


C2 


C1 T "— r 

ihW 1 


IF 


R4 


C3 


-Volts 



NPN 


0 Volts 


PNP 


0 Volts 


jliaJl .(jjJjj|Cil&L&ll 4_uLa qjoSxj Slklj 4_uiai!l <jLui£l*i« pnp Jtj npn <Jt jjluujjljlSl ji 
. ^uLail jLjj k.. R4 LajliaJI j J^aJI Lajlia R3 Laijliall J S JC-LlSl jLiajl <Ua&j <jl JJaj R2 J R1 

. jaLuuJI jLiiil ^la j JJjlaJl jUjJ) jjja <J^Lasu 02 J Cl <jli!^ait 

The two transistor types have opposite polarity power supplies. The polarity of 
the capacitors is reversed. If the transistors have the same characteristics, then 
resistor values are the same in both circuits. R1 and R2 are the base bias 
resistors, setting the bias point. R3 is the collector load resistor. R4 is the 
emitter stabilizing resistor. C3 is the emitter decoupling capacitor. Cl and C2 
are coupling capacitors which allow ac signals to pass but block dc. 

BIASING A TRANSISTOR jsli jb=J 

Choose a general purpose transistor with a beta gain higher than 100. Decide on 
the collector current. The base bias voltage is be 1/3 of the supply voltage. The 
current through the base bias potential divider is to be 1/10 of the collector 
current. Calculate the two base resistor values, R1 and R2. The emitter voltage 
is 0.6 volts lower than the base voltage. The value of the emitter resistor R4 is 
the emitter voltage divided by the collector current. The value of the collector 
resistor R3 is the supply voltage divided by three times the collector current. 

The values of the capacitors depend upon the application. Study a few circuits. 
For common collector and common base some of the capacitors are connected 
differently. 
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EMITTER STABILISATION 

+ Volts + Volts 



R1 and R2 bias the transistor in class A so that a steady dc collector flows. R4 
is the emitter stabilizing resistor. When collector current flows it causes the 
transistor to heat up. This causes the base current to increase which in turn 
causes the collector current to rise. This rise in collector current causes the 
temperature to increase even more, and the base and collector currents 
continue increasing. This behavior is called THERMAL RUNAWAY and will 
destroy the transistor. If we consider the emitter/base junction as a diode as 
shown in the right hand diagram we can see that the base (anode) voltage is 
fixed by R1 and R2. If the collector current tries to rise due to heating, then the 
voltage across R4 will try to rise, making the emitter (cathode) more positive. 
This would reduce the voltage across the junction (diode) making it less forward 
biased and reducing the base current and hence the collector current, which 
was trying to rise. Therefore the circuit has been stabilized against thermal 
runaway. However, if an ac signal is applied to the base, the varying collector 
current will cause a varying voltage across the emitter resistor. This voltage will 
follow the base voltage. This means that the base/emitter (anode/cathode) 
voltage will be constant instead of the base varying with respect to the emitter. 
To fix this, the emitter is joined to earth, as far as the ac signal is concerned, by 
the emitter decoupling capacitor. 

jLuil j 5 jc-lill jLai! jlfl\ JIL L&* jLoJI jLjII SjLJ .lie SiLj R4 

.Ajj) ja. £liijt ‘ Jjjlaj Vj Ajju jjluujj) jfil) Lu jUll 
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THE LOAD RESISTOR 


+ Volts 



R1 and R2 bias the transistor in class A, so that a steady collector current flows. 
R3 is the load resistor. Look at the signal into Cl.During the first half cycle it is 
positive, and increases the forward bias on the base of the transistor. This 
increases the base current and thereby the collector current through the load 
resistor. Therefore the voltage across the load increases, and the collector 
voltage, with respect to the zero line, decreases. The collector voltage falls as 
the base voltage rises. During the second half cycle, the input signal goes 
negative, reducing the forward bias on the base. This reduces both base and 
collector currents. The voltage across the load resistor falls and the voltage on 
the collector rises. Again, the collector voltage has done the opposite of the 
base voltage. The transistor inverts the input signal as well as amplifying it. 

‘ (ji Uli jLiiJl jjajj jLull iSl C1 ■ »■</><' .lit JJjlall jLnll ±i£- 

R3 jLaJl jLnJlj aty jUj SjfrliS jLu JJjjj jjiuu jj| jjJl sJC-li! JJjj SjLiVI 

Sjclil ^aLaSn jLaJVl Jij » jLufiU Riflin') 1 fjk J. £a^a!\ j R3 JasJI IjJa L! lc- (jji JJjjj 

(jjoSfr jjlc- ati JJjjj (JasJ! Y?" (jj2 JSjj ^ a ^ a 'I jLu j « JC-liil jLu (jA JISj Loa jjluujjl 

. SjUiVI jjSjj jjluujj| jjJI ,jla 


TYPICAL CIRCUIT VOLTAGES 


■•10 volts 



The base voltage Vb, is set by potential divider 
9K and 1K = 1 volt (ignoring lb)The emitter 
voltage Ve, is Vb - 0.6 = 0.4 volts. The emitter 
current is Ve / Re = 0.0008AThe voltage across 
the 5K load resistor is 5000 x .0008 = 4 volts 
Therefore the collector voltage is 10 volts - 4 
volts = 6 volts The power dissipated by the 
transistor is the voltage across the transistor 
multiplied by the current through it. = 5.6 volts x 
0.0008A = 0.00448 watts. 

Y?" pjM&A (jC Jjiuujj| jail Sj£-l2 jj£■ Y?" JJajj 
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(gjiuu jLu oj^j t^iSj (Ve=Vb-0.6=0.4V) (Vb=1 V) 1 k j 9k 

oj% 4V 5000 * 0.0008 jL-y 5K Jfe jf>J oj%j le=Ve/Re=0.0008 A 

^ S JjaLaI! AilWl ojSjj Vc=1 0V- 4V = 6V £-asa»1I 

Dissipated Power = (Vb + Ve +Vc ) * le = 0 .00448 watts 

AMPLIFIERS IN CASCADE 

£)j $jj jIS! jAa <ja ja£) ^usj UAaj j jAa] jaaSaJI JaIaa £>a jj£I 5 jLi^U jaa£a JaIsla Jjjj IaIac 

la! jAaJI ' jaj£a!I Ul£Lat*A i—ijA jA jaAUI 


♦ Volts 



If the gain of one stage of amplification is insufficient, then two or more stages 
can be connected in cascade, as shown. If the gain of each stage is 50 times, 
then the overall gain is 50 x 50 =2,500. If the input to Trl is 1 mV, then the output 
of Tr2 is 2,500 mV =2.5Volts.lf the gain is excessive the circuit may be unstable, 
or the output may be clipped. 


THE TUNED AMPLIFIER 



OjSj £aajII AAjj Aa& <jii (JAJJ Sja) Jj JaaJI ‘LajlLa JtAjiui! Aj£ 
.A * a ^jj£j (jjOl II CaIjA jll! JaCj AaIIc- (jAJjil 9 jj! J ^ajUa 

.^jaj j]| CaIAJja Aa& SjUiyi jaAS ^aajji 4jli lilSiJj 

Here the load resistor has been replaced by a 
tuned circuit, C4 and LI. 

At resonance, the tuned circuit is high 
impedance. 

At all other frequencies it is a low impedance. 
Therefore only signals at the resonant 
frequency will be amplified 

Since the tuned amplifier works at radio 
frequencies the capacitors can be much 
smaller in value than those used at audio 
frequencies 
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THE COMMON EMITTER AMPLIFIER 

Sometimes called the grounded emitter, since the emitter capacitor connects 
the emitter to ground at ac frequencies. Since, as far as ac is concerned, the 
emitter is joined to ground, both input and output are connected to the emitter. 
Current gain is Ic/lb and can be quite high, typically 50. Voltage gain is high, 
typically 250 Input impedance is medium, say 5K. Output impedance is medium, 
say 20k.The output is inverted with respect to the input. Its most common 
application is as a voltage amplifier. 

. ® . ^Jj jjjS jjjSj JaUla (jjSjj JmsIa ^Aall <jj£j iLua 


+ Volts 




THE COMMON BASE AMPLIFIER 


♦ Volts 




C3 connects the base to ground as far as ac is concerned. Therefore both input 
and output are connected to the base, (common base amplifier). Current gain is 
Ic / le which is less than 1. The voltage gain is high since it is Rc / Re. 
(Approximately the same current flows through them). It is typically 250.The 
input impedance is low, typically 20 ohms. The output impedance is high, 
typically IMegohm.The output signal is not inverted with respect the input. It is 
often used to match low impedance devices to high impedance ones. It is 
commonly used at VHF 

.4 ijULa IgJ a^L ajIaa IgJ a “Laf t^ai ^uajVU aJcLM Ja^jj 
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THE COMMON COLLECTOR AMPLIFIER 

The positive power supply rail is joined to the zero volts rail by C3. As far as ac 
is concerned, both rails are joined together. Therefore they, and the collector, 
are common to both input and output. Since the emitter voltage follows the base 
voltage, it is also called the emitter follower. Current gain is le/lb which is quite 
high, typically 50. Voltage gain is only 1 because of the undecoupled emitter. 

The input impedance is high, typically 500k, requiring only low power to drive it. 
The output impedance is low, typically 20 ohms. The output signal follows the 
input. There is no inversion. It is often used to match high impedances to low 
ones. It can be used to drive several high impedance loads. 

■ 0 * jLjjU jjjS ^ ) 1 _ r Ja ijVIj ^ jj 1 *ua 
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THE PHASE SPLITTER 
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The phase splitter has one input and two outputs. The two outputs are inverted 
with respect to each other. That is, as one increases in a positive direction the 
other increases in a negative direction. In the first diagram the phase splitting is 
done by the transformer. In the second diagram, the output from the collector is 
an inverted version of the input. The output from the emitter follows the input. 
There is no amplification from this circuit because the emitter is undecoupled. 
The word PHASE indicates a shift in time. In actual fact there is no phase 
change here, only inversion of the signal. 

A& £ jail . qjj £CjU jjJaJl (jk life j jjhl\ £)lui£U2a qja ja. j Aa.1 j J^A Aajj S jilA^I »AA ^ 

. jjial! (JmAj (j j jjjSj aIc-j j jiait Ja-iD qaSU.a <jj£j ^a^a!! 


THE CLASS A POWER AMPLIFIER 


, J^A SjLuit dUfe (jjSj pi Ijj yja. a jjjS <U <jj£j £_a^a1I jUj a jj! a]1 aAA a jAaJI jj£a v_sjjC 

The transistor is biased in class A which means that collector current flows all 
the time.. The collector current can increase or decrease. The input signal 
increases and decreases the forward bias causing the collector current to 
change. These changes in current in the primary of the transformer induce 
signal currents in the secondary. 


+ Volts 



The transformer matches the 
output impedance of the 
transistor to the loudspeaker 
impedance. The disadvantage of 
this circuit is that the collector 
current is high even if there is no 
signal input. 

Class B push-pull is more 
efficient. 


THE PUSH PULL POWER AMPLIFIER 

. JiA SjLui) jLu (j£j pi lit jUj Aajj V a jj! a]) aAA a jaa 

TR2 and TR3 are biased in class B, which means that they are normally non 
conducting when there is no signal input. TR1 and T1 form a phase splitter, 
opposite polarity signals appearing at the ends of T1 secondary. When there is 
a signal in ,TR2 conducts on the positive half of the waveform only and TR3 
conducts on the negative half. Current flows down through the top half of T2 
primary when TR2 conducts, and up through the bottom half when TR3 
conducts. Both halves are combined in the secondary of T2 to produce an 
amplified version of the input. R1 and R2 apply a small forward bias to avoid 
crossover distortion, which is shown in the lower waveform. This distortion is 
caused by the non-linear characteristics of the emitter/base junction, (for more 
details see the junction diode Vb/lb curves). The advantage of this circuit is that 
there is very little current taken if there is no signal input. 
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THE COMPLEMENTARY PUSH-PULL AMPLIFIER PART 1 
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It is sometimes difficult to understand the behavior of a circuit when the 
transistors are drawn upside down. In diagram A, as the base voltage goes 
towards the + rail (goes more positive), the collector voltage goes away from the 
+ rail (goes less positive). In diagram B, as the base voltage goes towards the - 
rail (goes more negative), the collector voltage goes away from the - rail (goes 
less negative). In diagram C, as the base voltage goes away from - rail (goes 
more positive), the collector voltage goes towards the - rail (goes less positive). 
In diagram D, as the base voltage goes away from + rail (goes more negative), 
the collector voltage goes towards the + rail (goes less negative). 

THE COMPLEMENTARY PUSH PULL AMPLIFIER PART 2 

TR2 and TR3 are complementary. They have the same characteristics but one is 
NPN and the other PNP. The NPN has + on its collector and less positive on its 
emitter. The PNP Has + on its emitter and zero on its collector. Therefore both 
have correct polarity voltages. The voltage at the junction of R3 and R4 is half 
the supply voltage. If R2 is replaced by a wire link, and R1 selected to give half 
the supply volts at TR1 and TR2 bases then they would both be biased in class 
B, and both would be non conducting. Look at the waveforms on the bases of 
the output pair. During the first half cycle the signal is going less positive. This 
is reversing biasing the NPN transistor and increasing forward bias on the PNP 
transistor. This means that the NPN remains cut off and the PNP conducts 
during this first half cycle. In the next half cycle the signal on the bases is now 
increasing in a more positive direction. During this half cycle the NPN conducts 
while the PNP is cutoff. So the NPN is off and the PNP is on during the first half 
cycle, and current flows through the loudspeaker as Cl charges. The NPN is on 
and the PNP off during the second half cycle, and current flows the other way 
through the loudspeaker, as Cl discharges. R2 is added to give a small forward 
bias to both transistors thereby avoiding crossover distortion, (see the page on 
push-pull power amplifiers). 


+ Volts 



0 Volts 
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THE DIRECTLY COUPLED AMPLIFIER 

JLaJI uLajlLa V 4Jli IJ^J j PNP J) jjluujJI jJll Sj^ilxs A. Lola NPN J) jjluyJjljJll 5j&l£ 

< Jj fix! life j JJjlall jLjII j j^lukoll jblll ditjLui) jjjS’ij Sjil All ^jSj uIjauj . hurt) 

. jaLuiaII jbJll £i«J (_j jit ?l jJjVI 

The PNP transistor is upside down with respect the NPN transistor and thus has 
the correct operating voltages. If the circuit is designed so that the PNP 
collector voltage is a suitable value for the NPN transistor base, then there is no 
need for bias resistors for the NPN transistor. The circuit will amplify dc signals 
as well as ac ones. This is because there is no coupling capacitor to block dc. It 
will also amplify very low ac frequencies because there is no capacitive 
reactance to oppose them. However, if temperature changes cause dc drift in 
the first transistor, then these will be amplified by the second transistor and 
change its normal operating voltages. This is usually prevented by some form 
of dc stabilization. 


* Volts 



THE DARLINGTON PAIR 

SjcISJI jU jA JjVI jjiuujjljjU jLjj 

,1 i < • > jjjJISI J^bLa Jll Jill) 


+ Volts 



The emitter current of Trl is the base 
current of Tr2. A change in base current of 
Trl can give a change 100 times larger in its 
emitter current. A change in the base 
current of Tr2 has a similar effect on its 
emitter current. Therefore there is an 
overall amplification of 100 x 100 = 10000 
times. This circuit is sometimes called the 
Super Alpha Pair. It is often used as a 
power output stage. The two transistors 
can come in the same package. 


0 Volts 
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FIELD EFFECT TRANSISTORS JL*—It Jt 

THE JUNCTION FIELD EFFECT TRANSISTOR 

jJaAli . 143 J 1 jjSj Uijc. drain source j^aIi 6 * J 4 -»J 1 jjjIj jjiuujjijj 

source JJ gate djSj . source J> <> ^ drain Ji ^ 

jj>« £ioj ui^uis <LniLui jjS) Cui£ 1 iij drain Jt ^ source Jt jt-^t jLiii jil w </■!"■ jia-a tum 

jjIwjJjIjj pZ*jl\ Ulu ±$*A\ JjL FET J 1 -?-^' jjj tj jjiuujjljj <^a ,-^Vil l Aiii Ija .ULu J-ull 

. jtjjitj 

The field effect transistor (FET) is made of a bar of N type material called the 
SUBSTRATE with a P type junction (the gate) diffused into it.. 

With a positive voltage on the drain, with respect to the source, electron current 
flows from source to drain through the CHANNEL. 

If the gate is made negative with respect to the source, an electrostatic field is 
created, which squeezes the channel and reduces the current. If the gate 
voltage is high enough the channel will be "pinched off" and the current will be 
zero. 

The fet is voltage controlled, unlike the 
transistor which is current controlled. 
This device is sometimes called the 
junction fet or jugfet or jfet. If the fet is 
accidentally forward biased, gate current 
will flow and the fet will be destroyed. To 
avoid this, an extremely thin insulating 
layer of silicon oxide is placed between 
the gate and the channel. 

The device is then known as an 
insulated gate fet, or igfet or metal oxide 
semiconductor fet (mosfet) 


drain 



gate 


gate. 


drain 

t 


source 


soiree 


N-channel FET 


THE FET AMPLIFIER 



To correctly bias the fet, the gate needs 
to be negative with respect to the 
source. Bias is obtained in the following 
manner. Drain current flows through the 
source resistor and develops a voltage 
across it, making the emitter positive 
with respect the zero volts rail. There is 
no gate current, so there is no current 
through the gate resistor. This means 
that there is no voltage across this 
resistor, so it will be zero volts at both 
ends. This means that there is zero volts 
on the gate . Therefore the source is 
positive with respect to the gate. The 
gate is negative with respect to the 
source. The fet is biased correctly. When 
a signal voltage is applied to the gate, it 
controls the drain current. 
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When the signal goes more negative (less positive) the drain current is reduced 
and the voltage across the drain resistor is less. The drain voltage goes more 
positive. When the signal goes less negative (more positive) the drain current is 
increased and the voltage across the drain resistor is more. The drain voltage 
goes less positive. In both cases the drain voltage does the opposite of the gate 
voltage. 


THE METAL OXIDE SEMICONDUCTOR FET (MOSFET) 

jLjjj) ,jli A .-via a 4 AjJc JjjS —Had IJ) A. jju iijJjI jj FET J' ^ 

Ji j gate Jl on AJLa j A&Ja jjjsjj j jjiuujji jisi jj gate Ji 

. MOSFT TRANSISTOR Jl u Ijaj channel 
The mosfet has the gate insulated from the substrate by a thin layer of silicon 
oxide, to prevent gate current flowing and damaging the device (see the page on 
fets). There are two main families. Enhancement - where the mosfet has to be 
forward biased like a transistor. Depletion - where the mosfet is reverse biased 
like a thermionic valve (tube in the USA). Some mosfets have two gates (dual 
gate mosfets) and are commonly used as r.f. mixers. The insulating layer is 
extremely thin and can be easily damaged by static. Antistatic precautions must 
be taken when handling them. Soldering iron tips must be earthed. The 
operator must be grounded via a high value resistor, with wriststraps etc. The 
workplace must be grounded safely. Components must be handled with care. I 
usually touch some earthed point just before handling static sensitive devices. 
Some devices have Zener diodes built in, between gate and source, for 
protection. 


depletion mode, reverse bias enhancement mode, forward bias 




Id id 
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TRANSISTOR FAULT FINDING jjWJaIjSJI a! j** Ua 

BASE BIAS RESISTOR 1 OPEN CIRCUIT ^ Sjtii L.jUU» cos lit 


♦ 9 volts + 9 volts 



All voltages are measured with respect to the zero volts rail. 


jaj Vj (jjjij jA all jjluujjl jjJI aAcli! jLu ji j\ <ilUA (jj£j V AJLaJl a ja 

. ji*a lie. A^aJI £j%j LfcW <JjS UJ% V cr^Wj R4 jiu 

With R1 o/c there is no voltage on the base, no base bias and no base current. 
The transistor is OFF and there is no collector current and no voltage drop 
across R3. The collector voltage will be the same as the supply volts, +9. There 
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is no current through R4, so there is no voltage drop across it. The voltage at 
both ends is the same, zero volts. 

BASE BIAS RESISTOR 2 OPEN CIRCUIT fcns jLpJsr ^ »j» 


«• 9 volts + 9 volts 




All voltages aie measured with respect to Ihe zero volts rail. 


LlUft V <LSbJ sift ^ 
JiUlUj aJfrlB "^1 Jil jfl 
sJcUiil ^ ^ ^ 

j ftJ&lHI jLu ajLj ‘ ""'j Ltd 

jLdJI jUUI ^ 

Jf?> Jl-ijjj I ^ d^dll U J 

There is no potential 
divider action and the 
full +9 volts is applied to 
the base by R1. This 
causes a high base 
current to flow, which in 
turn causes a high 
collector current to flow. 
There is a large volts 
drop across R3, causing 
a low collector volts. 
There is a large volts 
drop across R4, causing 
the emitter volts to rise. 


COLLECTOR LOAD RESISTOR OPEN CIRCUIT ^ ^ ^ 

+ 9 volts + 9 volts 




All voltages are measured with respect to the zero volts rail. 

jLu J£ (ji ^ ,jj£jj aJclift jLu jaj LlliJ ^LaVI jj]| £*«aj c; i a AC till ,jj£j aift 

Ifaijia <jjj AfaJ Jjjfl <jJ^J R1 ^jtAdll jLaJI l)J%J jai Vj aJelUl ^1 jai £ulA 

. LjjSj 2-d^dil Sac till J2l tail A * <jV j jJud a AC till A£a jjSjj jjj£ 
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The base is still forward biased, so base current flows. The base current will be 
higher than normal, because all the emitter current goes to the base and none to 
the collector. Since there is more current through R1, there will be a higher 
voltage drop across it, and the base voltage will be lower. Since the emitter 
voltage is always about 0.6 volts lower than the base, it will read 0.1 volts. We 
would expect the collector voltage to read zero, but we are actually reading the 
base voltage via the base/collector junction and it will read about 0.6 volts lower 
than the base. 

EMITTER RESISTOR OPEN CIRCUIT ^ ^ W*- 

+ 9 volts ♦ 9 volts 




All voltages are measured with respect to the zero volts rail. 


jA j (jA a AC till A£a ^o^all jj aAttall yj| jLa jLj dliA ,jj£j ,j] AJIaII aAA 

. -1£aJ! j 4*ola A£a Qjiij 

There can be no base or collector current. Since the current through R1 is less 
than normal, there will be a lower voltage drop across it and the base voltage 
will be higher than normal. Since there is no current through R3 there will be no 
voltage dropped across it. The voltage will be the same at both ends, and the 
collector will be at the supply voltage. We would expect there to be no voltage 
across R4, but the meter connects the emitter to zero volts and some current 
flows through the meter. The voltage indicated would depend upon the type of 
meter. 

EMITTER CAPACITOR SHORT CIRCUIT 

jSjj aLaSf! jUaj^I SjLjj dUA ,jj£j Ij^Jj J koIa ^wlaII <jj£j AJIaSI aAA 

OX SJbj R1 A-ajlidl ^ jldl jldll uk aJLijj ^ a- d tj a .It till jlu ^ aJbj dUA 

A$aj nhl l <>» Jal JaaaII A£a OjSjj R3 Aj>jlidl ^ jjj£ A£a Jj 2 dliA llaji j aJClUl A$a JLj 

(jj&i ^ IlaII 
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All voltages are measured with respect to the zero volts rail. 

The emitter is connected to zero volts and there is an increased emitter/base 
forward bias. Base and collector currents increase. There is more current 
through R1, a higher voltage drop across it, and a lower base voltage. Since the 
collector current is higher there will be a larger voltage drop across R3. The 
collector voltage will be lower than normal. The emitter voltage will of course 
be zero. If the capacitor goes open circuit, the dc voltages will remain at their 
normal values. However, the gain will be much reduced. 

Integrated circuits : 

j 1 t j A IfrjjLui IAjjSI Jxl SjjjS j JlLuii IgJ j CHIPS 1 £ jjI. ill 

, ® Jcli ji AajISI yJ s- i jSXaa jit jaJI laSJIi £)l (JZaaj ( j^ As-ySayi ,jj£jj 

a jj^ai Ljjjjaj qa tSUiij liaL-ial 1 <^1 AjSjjU *qa S AIoISIaJI jjIjA] 1 (jiaju 

.**^1 jj| jAll - 1 Jjjj < _ r JajVU AAaoIa AaiAxa 3 jL» [j\ -jaa L ,ji j A xaa • 

l$j| <j a a£U pj A ]nl a jjIaU jja&Ij JjSfl (ji2 j!a!l ^Lalj As-^Sa ^Ifr AlalSlal) jjI jaJ( ^laJ -lie- 

(jjXk\ Sja (jjSjlall ^LaJj ^Sj AjjIul. 1 jJaJl Ski ^2 SIS, jj£j ^ (jli Afjjlxall jlil LaLu AjjIul. 

, uiljlaV) (j&a ^LaJi p2 c- LaLu AjjIum a jjIaJI <jl (jj» aSLjj 

IC's, often called "chips", come in several shapes and sizes. 

Most common are 8,14, or 16 pin dual in line (dil) chips. 

IC's can be soldered directly into printed circuit boards, or may plug into 
sockets which have already been soldered into the board. 

When soldering, ensure that the 1C (or the socket) is the correct way round and 
that no pins have been bent underneath the body. 

When fitting new IC's it is often necessary to bend the pins in slightly, in order 
to fit it into the board (or socket). 

Some IC's are damaged by the static electricity which most people carry on their 
bodies. They should be stored in conductive foam or wrapped in tin foil. When 
handling them, discharge yourself periodically by touching some metalwork 
which is earthed, such as a radiator. 

Solder two diagonally opposite pins (say pin 1 and pin 5 in the diagram below) 
and check that the 1C is flat on the board before soldering the rest. If it is not flat 
then reflow the solder on the two pins pushing the 1C flat. When satisfied, solder 
the remaining pins. 
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Take when removing faulty IC's from pcb's. You may damage a 100 pound board 
when carelessly removing a 20p 1C. 


4 3 2 1 



5 6 7 8 


view from component side of pcb 


The most common 1C s 31*^1 i 


555 1C 


Ujli 4jj)g a t&\ 1 ^ c) ^ 11 ;j S jJcu2 £jjLula ^ Ujli ,^a JaUall 4 j)Jj 

(ja IjJ 4L»t£2aJl $JJaa lJj-uij 555 1C (j^ -laJ 

_ CjliakU) 

When I was first discovering electronics I would search for any 
simple project I could get my hands on. Most of them involved 
making use of a 555 timer. What is this 1C you may ask? 

The following sections offer a brief introduction to one of the 
most used 1C ever produced, the 555 Timer. The applications 
of this 1C are endless. A few examples are: timing events, 
synchronizing signals and as triggers in general. They are 
used in anything from intermittent windshield washers to 
electronic ignitions. They can be found in toys as well as 
medical equipment. It is to your advantage to learn the basic configurations used 


555 Timers 



HERE IS THE PINOUT OF A 555 CHIP: ® ® ® J! <-M 


555 Timer Pinout 


Ground ^ 
Trigger 2 
Output 3 
Reset 4 



Top View 


8 Vcc 
7 Discharge 

6 Threshold 

5 Control 
Voltage 


(Note: A 7555 is the CMOS version of the 555 and 
uses a fraction of the 555's power. Pinouts are the 
same.) 

w uji CMOS 555 <■)' v* 7555 1C Jt d ^ 


MULTIVIBRATOR o o o J| 

(jj^\ (jl t AJIai (jji jjk jj CjU jLtl) JJSJl AiLuab o o o J| 

. square wave ^ ^ jjj-» 

555s are configured as a multi-vibrator by adding a few components to the 
pins. This is a circuit that oscillates from one state to another over time, in this 
case, creating a square wave. There are two basic forms of timers, both being 
multivibrators. 
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jijSiuiV! uljuMonostable Multivibrator: 

.Aalla. <j^ jJuS (Timer) £y» i jUij AJ jfc ^Jj AjJIa j jlc- Jlaj CjjLj £jii IgJ jjSj S jj| jJl a JA 

A monostable multivibrator circuit has an output that stays in a given state (say 
+9V) until a separate signal triggers the timer. The state of the output is then 
shifted to OV and will remain in that state until a pre- determined time is 
reached. The output then goes back to +9Vs, waiting for a new trigger signal to 
come in. See the figure to the left for a graphical representation of this. This 
circuit is also called a ONE-SHOT or PULSE-STRETCHER. 



Output 
(Pi" 3) ov 

9V 


(Pin 2) 

Trigger Signal 


The timer the output changes states for is determined by a Resistor/Capacitor 
combination that will be described in the Monostable section of this book. 


Astable Multivibrator: 

An Astable Mulivibrator spontaneously switches from one state to another (say 
+9V to OV to +9V...). The time it stays high and the time it stays low is 
determined by the values of the external components. This will be described in 
the section of this site. 




9V 






OV 




555 Timers: Monostable 

Monostable multivibrators can be configured in many ways. The following is a 
one-shot timer hooked to an LED. When the switch is flipped on then off, a 
signal is sent to the trigger pin. The LED will light for 2 and 3/4 seconds before 
going out (timing-out).The blue line is the trigger signal (positive 6V to OV when 
switched) and the red line is the output. 
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Description of Circuit: 

J£Lul« jj.ai Q2 W AjUjLu/l A Q "I j R"| j 0 0 0 J) ^J| < Al, <Uji# 4 _ujjj£J 1 iliUjia * S * ift 

A^jlLalt j jVt I $ ^ULaj! ^ ,jSj <ji ^Jj J rigger Jt S jUiU ialijA^U ^Vu «*i R2 j jl jSiuiVI 

. LED Jl yfl >S jUfl j±ls R3 

This circuit requires very few external components. The main two are R1 and 
Cl. C2 is merely there to prevent instability problems. R2 is used to hold the 
trigger high until the switch brings it to ground (low). Note that the 1C wants a 
negative going trigger. R3 limits current the LED. A 6V battery is shown but you 
can use anything from 4.5 to 12Volts. I use either a 9V Battery or an adaptor set 
to 6V. If you want to interface the timer to a TTL circuit you must match that 
voltage, typically +5V. 

This is how the LED TIME-ON (TIME-OUT) is determined. Let's call this T. The 
formula to solve for this is: 

T = 1.1 X R1 X Cl 

In our circuit above R1 is 100,000 Ohms (100K) and the Capacitor is .000025 
Farads (25 microfarads). Let's solve for T. 

T = 1.1 X 100,000 X.000025 
T = 2.75 Seconds 

Simple, huh? Now let's say you want the LED on for 1 Minute and 50 seconds? 
Try a 1M resistor and a IOOuF Capacitor. Make sure while solving you convert 
the microfarads to Farads. Note that the output normally is low and goes high 
upon triggering. In the circuit above, the LED is wired to illuminate when the 
output goes high. If you want it to be normally on and off upon triggering, 
change the connection after R3 from the ground to the positive 6V side. 
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When using the 555 in this mode, try to keep R1 below 1M (although it will use 
up to a 13M resistor). This will ensure more accurate timing. If you need a 
circuit with a very accurate time out, use tantalum caps - electrolytic tend to 
leak making inaccurate time-frames. The 555 in the monostable mode can create 
a time-out of between 10 milliseconds to as long as you want - the only limit is 
that of the cap size. By using mulitple 555s in a chain (one triggering the next...) 
you can have it time for days. 

555 Timers: Astable 

cijA4 ?jli (jjsuj JJjj jSlu ia o o o J| 

. ooo Ji 

A 555 set in the Astable mode is basically an oscillator. It changes states by 
itself according to the support components you choose. On(high) then Off (low) 
then On then off... 

See the schematic below. The LED will turn on for approximately one second 
and off for one second then on... 
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555 Astable Multivibrator 



R1 

krj 


R2 

50 kfi 


Cl 

10 |iF 


Note: The old version of this circuit was inefficient for certain applications. 
Please use this newer version in your projects. The LED lights with a low signal 
from the output pin now and the 1 Ohm resistor is replaced with a common 
1 KOhm version. 


Description of Circuit: 

This circuit requires very few external components. The main three are R1, R2 
and Cl. C2 is merely there to prevent instability problems. R3 limits current to 
the LED. A 9V battery is shown but you can use anything from 4.5 to 12Volts. I 
use either a 9V Battery or an adaptor set to 6V. If you want to interface the 
oscillator to a TTL circuit you must match that voltage, typically +5V. 

Use a 150K and 1000 Ohm resistor in this newer circuit. The timing is nearly the 
same as the one that was previously posted. 

NOTE: If the LED is not bright enough, use a smaller value resistor in 
place of R3. 

The TIME HIGH (LED OFF) and TIME LOW (LED ON) are determined by R1, R2 
and Cl. Let s call the TIME HIGH Th and the TIME LOW Tl. The total time is Tt. 


Th ■ Tl» 2 sec 

LED OFF 1 SEC. 


I 

r 





Tl “ 

LED ON 

- Tt- 

1 SEC. 
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The formula to solve Th is: 

Th = 0.693 X Cl X (R1 + R2) 


In our circuit above R1 is 1,000 Ohms (IK), R2 is 150,000 Ohms (150K) and the 
Capacitor is .00001 Farads (10 microfarads). Let's solve for Th. 

Th = .693 X .00001 X (1000 + 150,000) 

Th = .693 X .00001 X 151000 
Th = 1.042 Seconds 

Now to figure out the Time low, we use the same formula ignoring R1. 

Tl = 0.693 X Cl X R2 
Tl = .693 X .00001 X 150,000 
Tl = 1.035 seconds 

All thats left to figure out is Time Total. Just add the Tl and Th. 

Tt = Th + Tl 
Tt = 2.077 seconds 

If you want to convert this to frequency instead of time: 


F = 1/Tt 

F = .5 Hertz (Hz) or cycles per second. 

You may ask why I used such a small resistor for R1. Doing this gives nearly 
the same time on as off. The ratio of time ON to total time is called Duty Cycle. 
The example circuit we made has a duty cycle of 1:2 or 50% (50% on and 50% off) 

The reason the 1K resistor is used instead of a 1 Ohm unit is because the 1 Ohm 
was causing a high current situation. The 1K will produce almost the same 
results and not fry a low power 555. 

To see how you would make a circuit with a longer time high (LED OFF) and 
shorter time low (LED ON), work out this example: 

Cl = 10 microfarad (.00001 Farad) 

R1 =150K 
R2 = 47K 

Th = .693 X .00001 X 197,000 
Th = 1.365 seconds. 

Tl = .693 X .00001 X 47,000 
Tl = .33 seconds 
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This produces a circuit with the LED on for .33 seconds and off 1.4 seconds. It's 
duty cycle is now 3:4 or 75%. There is a simple formula to figure out duty cycle. 


Percentage of Duty Cyle = (Th divided by Tt) X 100 


This example created a square wave form. Using the 555 in the Astable mode 
you can create other wave forms as well. We will see more circuits that create 
triangle and others in later 555 sections. A high frequency oscillator built with a 
555 can be used to power a speaker, creating a sound waves. An example 
would be to create an alarm speaker driver. If two 555's are chained together, 
many sound effects can result. 


THE OPERATIONAL AMPLIFIER 




. jjjSj <U qujSxa jjC £ 4-Ic. 


The opamp was originally designed to carry out mathematical operations in 
analogue computers, such as bombsights, but was soon recognised as having 
many other applications. The opamp usually comes in the form of an 8 pin 
integrated circuit, the most common one being the type 741 .It has two inputs 
and one output. 

The input marked with a - sign produces an amplified inverted output. 

The input marked with a + sign produces an amplified but non inverted output. 
The opamp requires positive and negative power supplies, together with a 
common ground. Some circuits can be designed to work from a single supply. If 
the two inputs are joined together, then the output voltage should be midway 
between the two supply rails, i.e. zero volts. 

If it is not, then there are two connections for adding a potentiometer, to remove 
this OFFSET 
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OPAMP CHARACTARISTICS 



gain 



JJjj jl Lal£ JaIjla J3j . » jjj <_aII AjU tf \ JjiuuJ > • * ^Jt ja l±i. £&jjjj£j JaIju» opamp Ji 

jiLa aJj . (feed back) ajajuS ..< < aajHJ jjjUI! i jjii <jLojj o jUii 

. 150 Ohms A^2aikl4 £jl A^jliaj 1 M 

The opamp has a very high gain, typically (100 dB)100,000 times. 

Looking at the left hand diagram, an input with a swing of a fraction of a millivolt 
produces an output that changes between + 12 volts and -12 volts. 

In most cases this gain is excessive, and is reduced by negative feed back. 
Looking at the right hand diagram we can see that the opamp amplifies right 
down to dc. 

Gain falls quite rapidly as the frequency increases. 

In fact the bandwidth (the point at which the output has fallen by 3 dB) is only 1 
kHz. 

This is also improved upon by the use of negative feedback. 

The input impedance is high, 1M. 

The output impedance is low, 150 ohms. 
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SETTING OPAMP GAIN 


R2 



R3 LajULaJI 4_ajjj JxaJ SjI jaJI jjjLj R2 J R1 (jtla jliall A aJu JJajj — AjC jjjSjJI Jabta 

.<! ifte' '-4fL«ajj JjtR2 j R1 ollajliaJI ^jLuti 

The gain of the inverting amplifier is determined by the feedback resistor R2, 
and the input resistor R1. 

To minimize temperature drift, R3 is given the value of R1 and R2 in parallel. 


OPAMP AS VOLTAGE FOLLOWER 



JLaa^l 4_ail S £ja. 4_ajlSaj AallC' AajlLa Ajj , ^ ^ jLuu jjjSj JaliLa 4j (jjSlfi jjC jAa 

. AAaiajail LajlLall ljI j $ J^aSM ^a LiSlxil Lajliail Ljt j 

This non inverting amplifier has unity gain i.e. xl. 

It is called a VOLTAGE FOLLOWER. 

It serves the same purpose as the emitter follower. 

It has a high input impedance and a very low output impedance. 

It can be used for impedance matching. 

It is able to drive several loads. 
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THE OPAMP AS A COMPARATOR 


input voltage 


fixed reference u alt age 



jjSI w -ublll ifraJI <lul£ I jli <Loj£ 1) uijjsta jjfr jit ‘LajSit cijjXA ^ui \jfl 4 JjIaa 1 »lii >mj 

.AalUut £ ji!l 4_aj3 jj£j jLwal Cul£ I j|j Aauja £ ji!l a jUil 


A varying input voltage is compared with a fixed reference voltage. 

If the input voltage is higher than the reference voltage, then the output is 
negative. 

If the input voltage is lower than the reference, then the output is positive. 
The gain can be set by negative feedback. 


THE OPAMP AS A TEMPERATURE ALARM 


+ 12 units supply 
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+ kj&£- iic- ^Uii , 1 ^ (jk (jjja.. comparator # jji j i$-jls >jiiiii 

jjjla ^ lie ^ fSaoll . R2 j R1 <jj> CP (reference voltage) 

JjLuu uiLuiib £ jU 1£^ jjjSj w ■ :.ljati 1^11 (jP Ifrail life Jl J I Jl£ S JjaJ £-a a jjxIaSI <Lj jlLail j £±umjjj!\ 

. BUZZER Jl M-i 

This circuit is configured as a comparator. 

R1 and R2 provide a fixed reference voltage at the non inverting input. 

The inverting input voltage is set by the other two resistors. 

If the voltage at the inverting input rises above the reference voltage, then the 
output goes to minus 12 volts and the buzzer is energized. 

The behavior of the circuit can be changed by swapping the preset and 
temperature dependent resistors. 

Light dependent resistors etc can replace the temperature dependent one. 

THEOPAMP AS A TIMER 


+ 12 volts supply 



-12 units supply 


j l SjIjaJ! SjJlLsJ! 4*4 j\1A\ j Cjj-uujjJI Jl Jjluui aSjLuJI SjjIaSI S qm ill S jj! ill JjLuu 

. BUZZER J) JJLuui (jl. ajl! J^U-oii 4-4jii-4 

At switch on, the voltage across the capacitor is zero and the output is at +12 
volts. 

The buzzer is not energized. 

After a time, determined by the values of C and R3, the voltage of the inverting 
input rises above that of the non inverting input. 

The output goes to minus 12 volts and the buzzer is energized. 
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THE OPAMP AS AN AUDIO MIXER 



OPAMP DUAL POWER SUPPLIES 


12 VPov/er Unil 


12 V Powbt Unit 




- 9 volts 


common 


+■ 9 volts 


+ 

+ 

■ 


1 


1 


+ 9 volts common -9 volts 


£4 jjjjJa (jjjj jLuti! 4jj]aUl OpSITip Jl jjIjJ 

. opamp cP £ J^jl J Ji-jil <-i!jlai j_a ^kuajj 4 jL£ £jjj j la^Jaxj 

Most opamp circuits require two differing polarity voltages. 

The upper diagram shows how the two supplies are connected together. 

The bottom diagram shows how the common lead of the power supplies is 
connected to the input and output (and the common connection of any other 
associated circuitry). 
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+12 V 



-12 V 


Most Common 1C s And Its Functionality 


4000 CMOS 


Part 

Number 

Description 

4001 

1C, Quad 2 Input NOR 

4002 

1C, Dual 4 Input NOR 

4006 

1C, 18 Bit Static Shift Register 

40102 

1C, Presettable 2 Decade Down Counter 

40106 

1C, Hex Schmit Inverter 

4011 

1C, Quad 2 Input NAND 

4012 

1C, Dual 4 Input NAND 

4013 

1C, Dual D Flip Flop 

4013 

1C, Dual D Flip-Flop 

4015 

1C, Dual 4 Stage Shift Register 

4016 

1C, Quad Bilateral Switch 

4017 

1C, Decade Counter/Divider 

4018 

1C, Presettable Divide-By-B 

4020 

1C, 12 Stage Binary Counter 

4023 

1C, Triple 3 Input NAND 

4025 

1C, Triple Input OR 

40257 

1C, Quad 2 Line To 1 Line Data 
Selector/Multiplexer 

4027 

1C, Dual J-K Flip-Flop 

4028 

1C, BCD To Decimal Decoder 

4029 

1C, Presettable Binar/Decimal Up/Down 
Counter 

4030 

1C, Quad 2 Input XOR 
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4034 

1C, Bidirectional Bus Register 

4040 

1C, 12 Stage Binary Counter 

4041 

1C, Quad True/Complement Buffer 

4042 

1C, Quad D Latch 

4042 

1C, Quad Clock D Latch 

4046 

1C, Phased Locked Loop 

4049 

1C, Hex Inverter Buffer 

4050 

1C, Hex Non-Inverting Buffer 

4059 

1C, Programable Divide-By-N 

4066 

1C, Quad Bilateral Switch 

4067 

1C, Analog Multiplexer/Demultiplexer 

4068 

1C, 8 Input NAND 

4069 

1C, Hex Inverter 

4070 

1C, Quad EXOR 

4071 

1C, Quad 2 Input OR 

4072 

1C, Dual Input OR 

4073 

1C, Triple 3 Input AND 

4075 

1C, Triple 3 Input OR 

4081 

1C, Quad 2 Input AND 

4082 

1C, Dual 4 Input AND 

4093 

1C, Quad 2 Input NAND Schmit 

4502 

1C, Strobed Hex Inverter 

4508 

1C, Dual 4 Bit Latch 

4510 

1C, BCD Up/Down Counter 

4511 

1C, BCD To 7 Segment 

Latch/Decode r/D rive r 

4514 

1C, 4 Bit Latch, 4 To 16 Decoder 

4515 

1C, 4 Bit Latch, 4 To 16 Decoder 

4516 

1C, Binary Up/Down Counter 

4518 

1C, Dual BCD Up/Down Counter 

4520 

1C, Dual Up/Down Counter 

4528 

1C, Dual Monostable Multivibrator 

4538 

1C, Monostable Multivibrator 

4553 

1C, 
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74xx sieres 


Part 

Number 

Description 

7400 

1C, Quad 2 Input NAND 

7402 

1C, Quad 2 Input NOR 

7403 

1C, Quad 2 Input NAND Open Drain 

7404 

1C, Hex Inverter 

7405 

1C, Hex Inverter Open Collector 

7406 

1C, Hex Inverter Buffer/Driver 

7407 

1C, Hex Buffer Driver 

7408 

1C, Quad 2 Input AND 

741 

1C, OP AMP 

7410 

1C, Triple 3 Input NAND 

7411 

1C, Triple 3 Input AND 

74121 

1C, Retriggerable Monostable 

74123 

1C, Dual Retriggerable Monostable Multivibrator 
w/reset 

74125 

1C, Quad 3 State Buffer 

74132 

1C, Quad Schmitt Trigger 

74132N 

1C, Quad 2 Input NAND Schmitt Trigger 

7414 

1C, Hex Inverting Schmitt Trigger 

74151 

1C, 8 Input Multiplexer 

74155 

1C, Dual 2/4 Demultiplexer 

74156 

1C, Dual 2/4 Demultiplexer 

74157 

1C, Quad 2/1 Data Selector 

7416 

1C, Hex Buffer Driver 

74161 

1C, Sync 4 Bit Binary Counter Async Reset 

74164 

1C, 8 Bit Serial Shift Register 

7417 

1C, Hex Buffer/Driver Open Collector High 
Voltage 

74177 

1C, 

74193 

1C, Syncronous 4 Bit Up/Down Counter 

7420 

1C, Dual 4 Input NAND 

74221 

1C, Dual Monostable Multivibrator w/Reset 

74259 

1C, 8 Bit Addressable Latch 

7427 

1C, Triple 3 Input NOR 

74366 

1C, Tri-State Hex Buffer 

7438 

1C, Quad 2 Input NAND Open Collector 

7442 

1C, BCD to Decimal Decoder 
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7473 

1C, Dual J-K Flip Flop w/reset 

7474 

1C, Dual D Flip Flop 

7475 

1C, Dual JK Master/Slave Flip Flop 

7476 

1C, Dual JK Flip Flop With Preset and Clear 

7486 

1C, Quad XOR 

7493 

1C, 4 Bit Binary Ripple Counter 

7493 

1C, 4 Bit Counter 

7495 

1C, 4 Bit Parallel Access Shift Register 


74Lxx &74Sxx series 


Part 

Number 

Description 

74L85 

1C, 4 Bit Magnitude 
Comparator 

74S00 

1C, Quad 2-input NAND Gate 

74S02 

1C, Quad 2 Input NOR 

74S04 

1C, Hex Inverter 

74S08 

1C, Quad 2 Input AND 

74S124 

1C, VCO 

74S138 

1C, Expandable 3/8 Decoder 

74S139 

1C, Expandable 2/4 Decoder 

74S158 

1C, Quad 2/1 Multiplexer 

74S163 

1C, Synchronous 4 Bit 

Counter 

74S280 

1C, 9 Bit Parity Generator 

74S32 

1C, Quad 2 Input OR 

74S374 

1C, Octal D Flip Flop Tri-State 

74S64 

1C, AND-OR Inverter 

74S74 

1C, Dual D Flip Flop 


74LSxx series 


Part 

Number 

Description 

74LS00 

1C, Quad 2 Inout NAND 

74LS02 

1C, Quad 2 Input NOR 

74LS03 

1C, Quad 2 Input NAND 

74LS04 

1C, Hex inverter 

74LS05 

1C, Hex inverter Open Collector 

74LS06 

1C, Hex Buffer/Driver Open Collector 
Output 
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74LS08 

1C, Quad 2 Input AND 

74LS10 

1C, Triple 3 Input NAND 

74LS109 

1C, Dual J-K Flip Flop w/Set & Reset 

74LS11 

1C, Triple 3 Input AND 

74LS112 

1C, Dual JK Flip Flop 

74LS123 

1C, Monostable Multivibrator 

74LS125 

1C, Tri-State Quad Buffer 

74LS13 

1C, Quad 2 Inout NAND Schmitt 

74LS132 

1C, Quad Schmitt Trigger 

74LS133 

1C, 13 Input NAND 

74LS138 

1C, Expandable 3/8 Decoder 

74LS139 

1C, Dual Expandable 2/4 Decoder 

74LS14 

1C, Hex Schmitt Trigger 

74LS151 

1C, 8 Input Multiplexer 

74LS153 

1C, Dual 4 Input Multiplexer 

74LS154 

1C, 4 to 16 Line Decoder 

74LS155 

1C, Dual 2/4 Demultiplexer 

74LS157 

1C, Quad 2/1 Multplexer 

74LS161 

1C, Presettable Binary Counter 

74LS163 

1C, Presettable Binary Counter 

74LS164 

1C, 8 Bit Shift Register 

74LS165 

1C, Parallel Load 8 Bit Serial Shift 
Register 

74LS169 

1C, Synchornous Binary U/D Counter 

74LS173 

1C, Quad D Register Tri-State 

74LS174 

1C, Hex D Flip Flop 

74LS174 

1C, Hex D Flip Flop 

74LS175 

1C, Quad D Flip Flop 

74LS192 

1C, Decade Up/Down Counter w/reset 

74LS193 

1C, Synchronous 4 Bit Binary Up/Down 
Counter 

74LS20 

1C, Dual 4 Input NAND 

74LS20 

1C, Dual 4 Input NAND 

74LS221 

1C, Dual Monostable Multivibrator 
w/reset 

74LS240 

1C, Octal Inverter Bus/Line Driver 

74LS243 

1C, Quad Bus Transceiver 

74LS244 

1C, Octal Driver Non-Inverting Tri-State 
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74LS244 

1C, Octal Driver Non-Inverting Tri-State 
For Mixer Project 

74LS245 

1C, Octal Transceiver 

74LS253 

1C, Dual 4 Input Multi Tri-State 

74LS253 

1C, Dual 4 Input Multiplexer Tri-State 

74LS257 

1C, Quad 2 Channel Tri-State 

Multiplexer 

74LS26 

1C, Quad 2 Input NAND 

74LS260 

1C, Dual 5 Input NOR 

74LS27 

1C, Triple 3 Input NOR 

74LS273 

1C, 8 Bit D Type Register 

74LS30 

1C, 8 Input NAND 

74LS32 

1C, Quad 2 Input NOR POS OR 

74LS33 

1C, Quad 2 Input NOR Open Collector 

74LS367 

1C, Hex Buffer Tri-State 

74LS373 

1C, Octal Transparent Latch 

74LS374 

1C, Octal Dual Flip Flop Tri-State 

74LS375 

1C, Quad Bistable Latch 

74LS393 

1C, Dual 4 Bit Counter 

74LS42 

1C, BCD to Decimal Decoder 

74LS51 

1C, Dual 2 Input AND/OR Inverter 

74LS540 

1C, Octal Buffer Line Driver, 3 State 
Inverting 

74LS541 

1C, Octal Buffer/Line Driver w/Tri-State 
Output 

74LS640 

1C, Octal Bus Tranceiver, 3 State 

Inverting 

74LS73 

1C, Dual J-K Flip Flop w/Reset 

74LS74 

1C, Dual D Flip Flop 

74LS75 

1C, Dual 2 Bit Bistable Transparent 

Latch 

74LS76 

1C, Dual JK Flip Flop with Reset &Clear 

74LS85 

1C, 4 Bit Magnitude Comparator 

74LS86 

1C, Quad XOR 

74LS90 

1C, Decade Counter 

74LS93 

1C, Sychronous 4 Bit Binary Up/Down 
Counter 
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ADC & DAC SERIES 


Part Number 

Description 

AD1380JD 

1C, 16 Bit ADC with Sample/Hold 

AD532KD 

1C,Internally Trimmed Multiplier/Divider 

AD533JH 

1C, Multiplier 

AD550JD 

1C, Multiplier/Divider 

AD550KD 

1C, Multiplier/Divider 

AD550LD 

1C, Multiplier/Divider 

AD558KN 

1C, 8 Bit Digital To Analog Converter 

AD639AD 

1C, Universal Trigonometric Function 
Converter 

AD7228ABN 

1C, 8 Channel, 8 Bit Digital To Analog 
Converter 

AD7582KN 

1C, 12 Bit ADC 4 Input 

ADC0803LCN 

1C, 8 Bit A/D Converter 1/2 LSB 

ADC10664CIN 

1C, 10 Bit 4 Channel A/D 

ADC71JG 

1C, A/D Converter 

ADC-MC8BC 

1C, Analog to Digital Converter 

DAC100CC02 

1C, Digital to Analog Converter 


CYBERNTICS 


Part 

Number 

Description 

CY232 

1C, Parallel/Serial Interface and Network Controller 

CY233 

1C, Local Intelligent Network Controller 

CY250 

1C, Local System Controller 

CY512 

1C, Intelligent Positioning Stepper Motor Controller 

CY525 

1C, Intelligent Ramping Stepper Motor Controller 

CY525A 

1C, Intelligent Ramping Stepper Motor Controller 

CY545A 

1C, High Performance Stepper System Controller 

CY750 

1C, Programmable Controller 
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DRIVERS 


Part Number 

Description 

MOC3010 

1C, OptoTriac Driver Output 

PA10 

1C, Power Op Amp 

Q4025L6-ND 

Triac, 25A 400V 

SG3635R 

1C, 2A Half-Bridge Driver 

UDN2595A 

1C, 8 Channel Sink Driver 

UDN2841B 

1C, Quad 1.5A Darlington Drivers 

UDN2981A 

1C, 8 Channel Source Driver 

ULN2003A 

1C, Seven darlington Array 

ULN2064B 

1C, 50V -1.5A Quad Darlington 
Switches 

ULN2823A 

1C, Darlington Array 

TSC427CPA 

1C, Dual Power MOSFET Driver Non- 
Inverting (replacement for DS0026) 

SNC55464JG 

1C, Dual Peripheral Drivers 

145406 

1C, RS-232 Driver/Receiver 

1488 

1C, Quad Line Driver 

1489 

1C, Quad Line Receiver 

75451 

1C, Dual Peripheral AND Driver 

75452 

1C, Dual Peripheral NAND Driver 

75452CN 

1C, Dual Peripheral Driver 

75453 

1C, Dual Peripheral OR Driver 

DS0026 

1C, Dual MOS Clock Driver 


EPLD - PAL 


Part Numbe 

Description 

PAL16L8-25 

1C, PAL 

PAL16R6-25 

1C, PAL 

PAL16R8-25 

1C, PAL 

PSD3012-12 

1C, Programmable Peripheral 

EP600DC 

1C, EPLD 600 Gate 

5C060 

1C, EPLD 600 Gate 

5C090 

1C, EPLD, 900 Gate OTP 
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LINEAR 1C S 


Part Number 

Description 

1458 

1C, Dual Op Amp 

2277 

1C, 2 W Stereo Amp 

239 

1C, Stereo PreAmp 

339 

1C, Low Power Low Offset Quad Voltage Comparator 

3606AG 

1C, Programmable Gain Amp 

4558 

1C, Dual Op Amp 

555 

1C, Timer 

556 

1C, PLL 

558 

1C, Dual timer 

566 

1C, Voltage Controller Oscillator 

567 

1C, Tone Decoder Phase Lock Loop 

6040 

1C, Voltage Controlled Amp 

6845 

1C, Video Controller 

8038 

1C, Function Generator 

AD118A 

1C, OpAmp 

AD811 

1C, High Performance Video Op Amp 

AD821 

1C, Dual Current Feedback Low Power OpAmp 

CA3060 

1C, Triple Operational Transconductance Amp 

CA3079 

1C, Zero Voltage Switch for Thyristor Control 

CA3100E 

1C, Wide Band OpAmp 

CA3130E 

1C, Op Amp 

CA3140AE 

1C, MosFet In/Bipolar Out 741 Replacement 

CA3140E 

1C, Op Amp 

CA3160AE 

1C, Op Amp BIMOS 

CA3160AF 

1C, BiMOS OpAmp MosFet In/Cmos Out Single Supply 

CA3240E 

1C, Op Amp 

CA3401G 

1C, Quad Amp (LM3900N) 

CMP01 

1C, Fast Precision Comparator 

LH0002CN 

1C, Current Amplifier 

LH002CN 

1C, Current Amplifier For Mixer Project 

LM1830 

1C, Fluid Detector 

LM301 

1C, General Purpose OpAmp 

LM308 

1C, OpAmp 

LM311N 

1C, High Performance Voltage Comparator 

LM318P 

1C, High Slew Rate OpAmp 

LM324 

1C, Low Power Quad OpAmp 
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LM324N 

1C, Quad Low Power OpAmp 

LM331 

1C, Precision Voltage to Frequency Converter 

LM339N 

1C, Quad Comparator 

LM349N 

1C, OpAmp Wide Band Decompensated for Mixer 
Project 

LM356BN 

1C, For Mixer Project 

LM358N 

1C, Low Power Dual OpAmp 

LM359N 

1C, Dual High Speed Programmable Current Mode 
Amplifier For Mixer Project 

LM381AN 

1C, Low Noise Dual Preamplifier For Mixer Project 

LM387 

1C, Low Noise Dual Preamplifier 

LM387AN 

1C, Low Noise Dual Preamplifier For Mixer Project 

LM3900 

1C, Quad Amplifier 

LM393AN 

1C, Dual Comparator 

LM566 

1C, Voltage Controlled Oscillator 

LM733CP 

1C, Video Amp 

LT1014CN 

1C, Quad Precision OpAmp 

MC3407 

1C, Op Amp 

MC4024 

1C, Dual Voltage Controlled Multivibrator 

OP27 

1C, Low Noise Precision OpAmp 


Misc 


Part Number 

Description 


LCD, 1x16 Display (double board) 

0047-0100-02 

1C, Delay Line 

03802-08-016 

LCD, 1x16 Display (single board) 

1519-200B 

1C, Delay Line 

30DB040D 

1C, Transpack NPN Power 

Darlington Module 500V @ 45A 

G120DT 

Scanner, Galvo with feedback 


Relays 


Part Number 

Description 

120D-10 

Relay, Solid State 120VAC@10A 3-32dc in 

226R-1-5A1 

Relay, Solid State 

226RE-1-5A1 

Relay, Solid State 

CSD2410 

Relay, Solid State 240VAC@10A 3.5-15dc in 


69 




















































































HfeEL-flEKHELY 

^2*^ & BROTHERS CO. LTD. 


D2425 

Relay, Solid State 240VAC@25A 3-32dc in 

D2W202F 

Relay, Solid State 240vac@2a 3-28vdc in 

D2W203F 

Relay, Solid State 240vac@3a 3-28vdc in 

MSR-100B 

Relay, Solid State 120VAC@10A 2.5-30dc in 


Switches 


Part 

Number 

Description 

LMD18400 

1C, Quad High Side Switch 

5012 

1C, Quad Switch 

7501 

1C, 8 Channel Analog Multiplexer 

7502 

1C, Dual 4 Channel Analog Multiplexer 

7510 

1C, Quad Analgo SPST Switch 

7511 

1C, Quad Analog SPST Switch 

AD7510 

1C, Quad SPST Analog Switches 

AD7512 

1C, Dual SPDT Analog Switches 

AH5012CN 

1C, Quad SPST Analog Switch 

IH6108CPE 

1C, Multiplexer 


Transistors 


Part 

Number 

Description 

2N2102 

Transistor, NPN 

2N2219 

Transistor, 

2N2222 

Transistor, NPN 

2N2616 

Transistor, 

2N2646 

Transistor, UJT 

2N2905 

Transistor, 

2N2907 

Transistor, 

2N2907 

Transistor, 

2N3055 

Transistor, Power 

2N3442 

Transistor, NPN Power 

2N3567 

Transistor, NPN 

2N3568 

Transistor, 

2N3569 

Transistor, NPN 

2N3638 

Transistor, PNP 

2N3644 

Transistor, 

2N3645 

Transistor, PNP 
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2N3819 

Transistor, N-FET 

2N3820 

Transistor, P-FET 

2N4033 

Transistor, 

2N4036 

Transistor, PNP 

2N4123 

Transistor, 

2N4124 

Transistor, 

2N4125 

Transistor, 

2N4126 

Transistor, 

2N4401 

Transistor, 

2N5086 

Transistor, PNP 

2N5088 

Transistor, NPN 

2N5363 

Transistor, 

2N5458 

Transistor, 

75468 

1C, Darlington Transistor Arrays 

BDW93C 

Transistor, 

CA3081 

1C, General Purpose High Current NPN 

Transistors C 

CA3083 

1C, 5 Transistor Hi Current 

D44VH10 

Transistor, 

D45H5 

Transistor, 

D45VH10 

Transistor, 

IMPS3702 

Transistor, 

IRF621 

Transistor, HexFet N-Channel 

IRF9523 

Transistor, HEXFET P-Channel 

IRFD112 

1C, N Channel MOSFET 4 Pin DIP 60v 
1.3a 

MAT01GH 

Transistor, 

MD8003 

Transistor, Dual NPN 

MJE1093 

Transistor, 

MJE1103 

Transistor, 

MPSA13 

Transistor, 

VN2222LL 

Mosfet, N Channel Small Signal 

SK3112 

Transistor, FET N Jannel 

TIP120 

Transistor, 

TIP125 

Transistor, 
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UARTs 

Part 

Number 

16C550AN 
8116 
8251 

IM4702IJE 


Description 
1C, UART 

1C, Baud Rate Generator 
1C, UART 

1C, Baud Rate Generator 


u Processors 


Part Number 

Description 


Z80ASIO 

486 

1C, 486-50 Microprocessor 

8035L 

1C, Microprocessor 

8073 

1C, Basic CPU 

8087 

1C, Math Co-processor 

8088 

1C, Microprocessor 

80C196KC16 

1C, Microcontroller 

80C198 

1C, Microcontroller 

C8748-8 

1C, Microprocessor 

CDP1802ACE 

1C, Microprocessor 

CDP1802CD 

1C, Microprocessor 

CDP1802CE 

1C, Microprocessor 

CDP1805ACE 

1C, Microprocessor 

CDP1806CD 

1C, Microprocessor 

CDP1806CE 

1C, Microprocessor 

Micon Proto 

Board, Proto 

Micon-196KC 

Computer, 80C196 

MK38P70/02H 

1C, Micorprocessor 

Pentium 

1C, Pentium - preproduction 

Z80-CPU 

1C, CPU 
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U Processor support 


Part Number 

Description 

8155H 

1C, Timer & Parallel I/O 

81LS95N 

1C, 

82188 

1C, 188/186 Bus Controller 

8237AC 

1C, DMA Controller 

8243 

1C, I/O Expander for 48 Series 

82530-6 

1C, Serial Communications Controller Dual 

Channel 

8253-5 

1C, Programmable Interval Timer 

8255A-5 

1C, Parallel I/O 

8272 

1C, Floppy Disk Controller 

8281 

1C, 

8282 

1C, Octal Latch 

8286 

1C, Octal Transceiver 

8288 

1C, Buss Controller 

82C51A 

1C, Programmable Communications Interface 
(USART) CMOS 

8713 

1C, 

CDP1804PCE 

1C, Pascal Microprocessor and ROM 

CDP1851CE 

1C, Programmable I/O 

CDP1852CE 

1C, 8 Bit I/O Port 

CDP1853CD 

1C, N-Bit 1 of 8 Decoder 

CDP1853CE 

1C, N Bit 1/8 Decoder 

CDP1854 

1C, UART 

CDP1856CE 

1C, 4 Bit Bus Buffers/Separators 

CDP1857CE 

1C, Bus Buffer/Seperator 

CDP1858CE 

1C, 4 Bit Latch With Decode 

CDP1866CE 

1C, 4 Bit Latch/Decoder 

CDP1867CE 

1C, Bus Buffer, I/O 

CDP1873CE 

1C, Demultiplexer 

CDP1874CE 

1C, 8 Bit Latch 

CDP1877CE 

1C, Programmable Interrupt Controller 

CDP1878CE 

1C, Dual Counter 

CDP1879CE 

1C, Real Time Clock 

DS1837 

1C, Real Time RAM 

Z80-CTC 

1C, COUNTER 

Z8420BPS 

1C, Z80 PIO 

Z8420BPS 

1C, Z80 PIO 
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Z80A-CPU 

1C, Z80A CPU 

Z80A-CTC 

1C, Z80A Counter Timer 

Z80A-DMA 

1C, Z80 Direct Memory Access 

Z80A-PIO 

1C, Z80A PIO 

Z80A-SIO0 

1C, Z80A Serial Controller 

D765C 

1C, Floppy Controller 

WD1770PH 

1C, Disk Controller 


Voltage regulators 


Part 

Number 

Description 


Power Supply, 5v@1a, +-12v@250mA Linear 

7805CT 

1C, 5v @ 1A Regulator TO-220 

7805KC 

1C, 5V 1A Voltage Regulator 

7812 

1C, 12V @ 1A Regulator 

7815C 

1C, 5V @ 1A Regulator 

78L12 

1C, 12v Votlage Regulator 

7905C 

1C, -5V @ 1A Regulator 

7905CT 

1C, -5v Voltage Regulator 

7908C 

1C, -8V Voltage Regulator 

7915C 

1C, -15V @ 1A Regulator 

79L05 

1C, -5V 100mA Voltage Regulator 

79L12 

1C, -12v 100mA Voltage Regulator 

79M15C 

1C, -15V 500mA Regulator 

DC-10 

Regulator, Voltage DC Convertor 

ICL7660 

1C, Voltage Converter 

LM336 

1C, x.x V Voltage Reference 

LM337KC 

1C, Voltage Regualtor 

LM338 

1C, 5A Adjustable Positive Regulator 

LM340T5 

1C, 5V @ 1A Regulator TO-220 

LM7912T 

1C, -12v 1A Voltage Regulator 

LT1009 

1C, 2.5V Reference 

REF02CP 

1C, +5V Precision Voltage Reference 

SLD-15- 

3030-15 

Power Supply, Dual 15v@3a - Linear 

LM323K 

1C, 5V @ 3A Regulator TO-3 
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Motion control 


Part 

Number 

Description 

L290B 

1C, Tachometer Converter 

L291 

1C, 5 Bit D/A Converter and Position Amplifier 

L292 

1C, Switch-Mode Driver for DC Motors 

L293B 

1C, Push-Pull 4 Channel Drivers 

L294 

1C, Switch-Mode Solenoid Driver 

L295 

1C, Dual Switch-Mode Soleniod Driver 

L297 

1C, Stepper Motor Controller 

L298 

1C, Dual Full-Bridge Driver 

HCTL-2016 

1C, Quadrature Decoder/Counter Interface 

LMD18201 

1C, 3a, 55v H-Bridge 

PWM8713 

1C, Stepper Motor Controller 


Opto 


Part Number 

Description 

3700 

1C, opto 

4N26 

1C, Photo Transistor 6 Pin Dip 

5082-4207 

Opto, 

5082-7302 

Opto, 

FF627 

Opto, FotoFet 

HLM P-2685 

LED, 7 bar 

IEE7164H 

LED, 10 bar 

IL-1 

1C, Opto 

LM3914 

1C, Dot/Bar Graph Display Driver 

LR1720R 

LED, 7 segment 1" w/decimal 

MCT210 

1C, Opto Photo Transistor Output 

NSM-4005 

Display, 4 Digit LED 

QPI2500 or IL-1 

1C, 


Oscillators 


Part Number 

Description 

K1100A-13 

Oscillator, 13.5168 MHz 

KCO-120S-33.3 

Oscillator, 33.33MHz 

X0-43D 

Oscillator, 11 MHz 

XO-33B-8.0 

Oscillator, 8 MHz 
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Other 1C s 


Part Number 

Description 

140504B 

1C, 

1455 

1C, MCI455 Single Timing Circuit 

8T20 

1C, Bi-Directional One Shot 

8T26A 

1C, Tri-State Quad bus Transceiver 

9602 

1C, Dual One Shot 

AM9128 

1C, 

CDM62256E10 

1C, 

CL-CD180-10PC 

1C, 

CL-CD2400- 

10PC 

1C, 

DG141BP 

1C, 

DP8304 

1C, 8 Bit Bi-Directional Receiver 

DS1267-010 

1C, Dual Digital Potentiometer 

DS1287 

1C, Real Time Clock w/battery 

DS1620 

1C, Digital Thermometer and Thermostat 

FD1791B-01 

1C, Floppy Disk Controller 

ICL8211CPA 

1C, Programmable Voltage Level Detector 

8 Pin DIP 

ICM555IPA 

1C, CMOS 555 Timer 

ICM7170 

1C, Real Time Clock 

ICM7213IDP 

1C, One Second/One Minute Timebase 
Generator 

ICM7217BIJI 

1C, 4 Digit LED Display Programmable 
Timer Common Anode 

IH5012CPE 

1C, Quad Switch For Mixer Project 

MB81461-12-SL 

1C, 

MCI 4504 

1C, 

MM451 

1C, 

MM5240AA0 

1C, 

MM5311 

1C, 

NE5018 

1C, 

NE5018N 

1C, 

NE5019N 

1C, 

S5024O 

1C, 

SG3731N 

1C, PWM 

SHC80KP 

1C, Sample and Hold 

SSM2402 

1C, For Mixer Project 
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VL16C452 

1C, 

VL7C212A-CP 

1C, 

VL7C213-CP 

ic, 

VL7C214-CP 

ic, 

VL82C101 

IC, 

VL82C102 

IC, 

VL82C103 

IC, 

VL82C104 

IC, 

WD51B 

IC, Irrigation Controller 


Diodes 


Part 

Number 

Description 

1N4148 

Diode, 

1N456 

Diode, 

1N4635A 

Diode, 

1N4728A 

Diode, 

1N4751 

Diode, 

1N5000 

Diode, 3A 1000PRV 

1N5237 

Diode, 8.2v Zener 

1N5237A 

Diode, 8.2v Zener 

1N5250 

Diode, lOv Zener 

1N571 

Diode, 5.1v Zener 

1N756A 

Diode, 8.2v Zener 

GE-1102 

Diode, 2A lOOpiv 

GE1304 

Diode, 

MR821 

Diode, 

P6KE 

Diode, 
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1- ELECTRONIC TRANSISTOR IGNITION FOR CARS 

,.i Jj'a'tt j&Luu LaS AjIjj ±>c SjLudJ) AjjUoj QA ‘aja i ■■■»" jLuil J4 £j SjjIjI! «J^mu 

.joxal i ^Vmiafl jLSil .AJLxwail CiLaJ^ < __ y 2 jSjjj JjJ&S ( _ r lc JCtuu La£ t J ijfl jll 

Gives your car the feel of an expensive luxury car. Better starting and smoother running, 
particularly at very high and very low RPM. Lower fuel consumption, less pollution, lower 
servicing costs. Drive economically, drive electronically. Only for petrol/gasoline engines. 
Only for cars with negative ground. 


Specifications 

• Max. current: 4A 

• Connection Speed : up to 500kHz 

• PCB Dimensions : 70 x 35mm (2.8" x 1.4") 


Hints 


• For use on a 6V system replace next parts : 
o R1 and R2 : 150 ohm / 1W 
o R3 : 68 ohm 1/4W 
o R5, R6 and R7 : 68 ohm / 1W 
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2- WINDSHIELD WIPER ROBOT OR INTERVAL TIMER 

Ciljjiil Oiftla jj o jit J 

. j jl*J) Cjijjall AlalSlait IxZju 

.CjSjS ) o -) V »■■ «tt Jji ) o i \ . t T 4iajl (jjj jUaj Jl j j-Uia AJawljj 

Up to 3 different time intervals 
(2-10-15 seconds) can be selected 
for the windshield wipers of your car. 

It can also be used for automatic slide projection. 

Manual includes installation instructions for most cars. 

Specifications 

• Relays on PCB : 2 inverters 

• Power Supply : 12 - 15VDC 

• PCB Dimensions : 82 x 56mm (3.2" x 2.2") 
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3- DIGITAL TACHOMETER 

gyi jjjjaJI I gthftj CiW J4P ljLjaI (y&j CH^ 


U& if IjSil cjjassjj (SjjIaaII Jj jjJs <jfr Cilil JJ& ^Jl AJ&uit jj 2<t^ , i. ..aW AjjUall Jj^aj ^Sfr SjjIaJI »i& 

t jLu uliljS ^ ®-' « »<*•>. '“»tt _a£j£jJ| Ail i4ja^ll Ujlil jjc uLuiaJ 4_iL» 

.jjjal T * * » <■*.*,„ a'I jLuil 


For cars or motorcycles with a petrol engine. May be used as a general purpose revolution 
counter. 

Specifications 

• Range : 100 - 9900 revolutions/minute 

• 2 digit Display 

• Easy Calibration 

• Power Supply : 10 -15VDC / 200mA 

• PCB Dimensions : 80 x 45mm (3.2" x 1.8") + 80 x 60mm (3.2" x 2.4") 

• Front Panel Dimensions : 70 x 90mm (2.8" x 3.5") 





Circuit Diagrams 


PCB Top View 



P2625A 
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4- FROST INDICATOR 5>U 

fjk 4jdjdU 4^1* jJl Sjlil) Idjj (AjjaLlui T + Sjl4^jdj ^IuaVI djP Sjj^ 3 Ajiaj Sjji] 4jdjdJI Idjj \jsJal\ j-4^1 
Y $ jLniU CJjB 1 ♦ ^d^luu^t d^-aJ) .jIjaLwuIj Jiaj ■diij d£j ^jjaLa'■ f daP JjLuxUi 

.j^' 


Drive more safely in freezing weather. This kit uses a flashing LED to indicate a road 
temperature close to freezing point; below that point the LED is on continuously. A reliable 
temperature sensor with mounting stud is included. 


Specifications 

• Power Supply : 10 - 15VDC / 25mA 

• PCB Dimensions : 56 x 42mm (2.2" x 1.7") 
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Circuit Diagram 


PCB Top View 



























































5- ELECTRONIC WATCHDOG ***># <a.H¥l Ji3 5>U 

j\ i Ltui .lie <_il£ •'-LI LjU-uI Jjjjia <jfr »jLmll jIjaj 4ac j«*ll LjISjaIIj Lilj^Vl i_iLuuSt ^Ifr Sjiljll aift, J^au 

Cj!j T SjJ 2 SjitJll . jjx«I ® • * ^JaLuaII jLuIIj i^jaLuu ^ T » <■*."■■.. »I1 J£a!) _£luaj*ia 

, i *l& L i mit 

A circuit that produces a natural sounding barking dog with a sensitive "ear" to everything 
that comes near it. It is a faithful watchdog, which never sleeps and never has to be taken 
out for a walk. 

Specifications 

• Power Supply : 2 x 8VAC or 9 - 12VDC / 500mA 

• Choice of Two Different "dog sounds" 

• Reacts to Surrounding noise with adjustable sensitivity 

• speaker Output: 2W at 4ohm 

• PCB dimensions : 142 x 75mm (5.6" x 3.0") 

Hints 

• If bark frequency is to low (very slow bark) reduce de value of C3 (ex. 1500pF). 

• If microphone is too sensitive, lower the value of R20 and increase the value of R2. 

• If there is a metallic background noise, put a 33pF capacitor from pin 7 of IC3 to 
ground. 





PCB Top View 
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6- MULTIFUNCTION CAR INTERIOR ILLUMINATION 

S jUu.II 


<j»aj .JacLiaJl f UlLaJl a*LuaVl SjIjI ta<Ulit.lll a*Lu£>U aaJ aju 

.AjjIj 1 • — • (j*t 


If, like most of us, you do not have infrared eyesight, then at times you have probably found 
yourself fumbling for the ignition switch or seat belt in the dark. For people like you we have 
developed this solution, our car interior illumination unit. With extra control and battery 
protection. 


Specifications 

• Switch-Off Delay : adjustable for 0 to 60 seconds 

• Power Consumption : 13mA 

• PCB Dimensions : 45 x 70mm (1.8" x 2.8") 
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Circuit Diagram 
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7- 12V OR 24VDC TO 220VAC CONVERTER 

(CaI jfl T Y *) JJjla jLj (Ujljfl Y i — 1 YJjrfiuiafl jLuil Jjjaai S>|J 

A -'j°" ul\ AJouIjj I^siSj jjjU CjI jjlwjjt jj Jjjjia ,jfr jaIuiaJI jLiilt £jia& SjSS sift jujju 

.(CiJjS X i .t ..t CjIj T > > j (Ci!ijfl ) X »' <■*■“«■ .lie) tlilj X *V • Sjja . JJjiaJ! jLuII AjjIIxaII 

For use in cars, trucks, boats, caravans or other places where only 12 or 24 volt battery 
power is available. For supplying audio equipment, video recorders, television, computer, 
electric shaver, etc. 

Specifications 

• 300W output power at 24VDC input 

• 160W output power at 12VDC input 

• 50Hz crystal oscillator 

• FET Power Transistor (heat sink included) 

• Output voltage monitor 

• Battery Voltage monitor 

• Quiescent current: 0.5A 

• Not suitable for motors 

• Transformer available separately (for 12 or 24V) 

• PCB dimensions : 82 x 110mm (3.2" x 4.3") 




Circuit Diagram 
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8- PARKING RADAR jUaiNt j£Ut ^ j.Jii-5 jUj 5>U 

! j 4 ul jLluJI <jjj - 0 ^ jUj] A »'A.-., „aH jjjj CjIaja2! JLajwi! j JLuijI Sj£ij a jj) All Jmj 

-\11 .jlilV! (jA jii £jj <_u£ jj AjjlLal j-Aufl JUu ^Je jlill ft jilAll tJUSluiVI Jla-a ^2 f vj-\ Jji-J A-llii 

.jjj,*! ^jIl* ! 1 »'■y-.. ..«tt jLj]! tCiIji ! s .! < . <yi. ..«tl 


If you have problems parking then this kit is for you. Using (ultrasonic) sound 
waves, whose frequency is beyond our range of hearing, we can "measure" a 
distance. Consequently, a sensor mounted at the back of the car can give an 
indication of the distance between your car and the car parked behind you or 
other obstacles (only at the same height as the sensor). When the preset 
minimum distance is crossed, an audible signal is generated. 

Specifications 

• Detection Range : 5cm - 1.5m (adjustable) 

• Detection Angle : 5° 

• Supply Voltage : 10 - 15VDC / 16mA 

• PCB Dimensions : 

• Sensor : 28 x 95mm (1.1" x 3.7") 

• Base : 48 x 125mm (1.9" x 4.9") 




Circuit Diagram 


PCB Top View 
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9- CAR BOOSTER 2 X 100W 

jjjlui * * S jSli SjUuil jjLa 

iCilji • a■■ A " ‘ JJjiui (111J ^ * * SjJSj AjUmJI Clj*& jjjSjj ^ ijSj £jl Ij^I ^Uauiljj 

m CAj I . . M 5jJaJI 


At last a kit that enables you to build an affordable high power amplifier for your car. 

Thanks to its universal connections, this power amplifier may be connected to any 
equipment. For trucks, it can be adapted to be supplied from a 24V source. Complete with 
heat sink and housing. 

Specifications 

• Output Power: 2 x 100W max. 

• Power Supply : 14.3VDC (10 - 16VDC allowed) / adjustable to 24VDC (20 - 30VDC 
allowed) 

• Double switched mode power supply (PWM) with MOSFET transistors 
CD/LINE/LS input, selectable 

• Frequency Response : 10Hz - lOOKHz (CD input) 

• Input Impedance : 47K or 135ohm 

• Supplied with housing 

• Dimensions : 250 x 190 x 50mm (9.8" x 7.5" x 2.0") 

Hints 

• In case of noise when using the line input: when using the line input use a line 
isolation transformer, or replace R18L and R18R by an IK type and use the speaker 
input as line input. 
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SjUutii jia s 


10- CAR ALARM 


(j& L^jU (jjSj Ul clijj t SjUajJ! AjjUaj £y» ^ ^'1 ■ .'*»■ ■ ■■ t. al < «nS) 4lauil jj 4ii qa ftjLuall a ^"' a a 1ft 

ftjjtJll j - 4 j .dJjS ' T ii all JJLualt .SjUutlj ft^LiaVt jfr IajU jjSj ji (CONTACT) # jlJVI f Ui« 

<Lulii 1 « 


The alarm detects sudden voltage drops of the battery when the interior, trunk, 
or hood lights are switched on. To ensure correct operation, a number of 
control indications have been included, such as : flashing LED to indicate that 
the alarm is in standby mode after a set time (after you have left the car). Pre¬ 
alarm (built-in buzzer) to indicate that the alarm is activated, so that you will 
not forget to switch it off. The alarm is easy to switch on and off, either 
automatically or by means of the ignition switch or a remote control unit. 

Specifications 

• Detects Voltage drops of the battery 

• Entry Delay Time : 2 to 30 seconds with buzzer indication 

• Exit Delay Time : 2 to 180 seconds with LED indication 

• Alarm Period : 60 seconds with automatic reset 

• Power Supply : 12V 

• Standby Current : 25mA 

• Relay Output : 5A 

• PCB dimensions : 62 x 100mm (2.4" x 3.9") 

Hints 

To make the detection more sensitive replace R1 with a lower value (470ohm 
... lOOohm). 





Circuit Diagram 
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11- CAR LIGHT WARNING ALARM 


SjLu A jin S jib 


.SjUwII AjmLuVI SfLuaVI J^c- i> i£UJl a jt& J^ju 

Jjt j in It .JaAS a^LuaV) ujjjjjj Aifclcl JUCj t jALutaj »fa*>*A jLuu ip LuaVI t— ijjjjj jlliVI J^jju La-lic- 

.C^jS Y Y a ,.aU 

This head light indicator may be set for one or two functions. To indicate that the head 
lights (or the side lights) should be switched off after switching off the ignition contact 
(battery protection). Or to indicate that the head lights should be on once ignition contact is 
switched on (obligatory in some countries), 
continuously repeated alarm tone for lights ON (may be disabled) 
repeated alarm tone for lights OUT 
only 3 wires are required for hook-up 

Specifications 

• Supply Voltage : 12V battery 

• PCB Dimensions : 48 x 57mm (1.9" x 2.2") 





PCB Top View 


Circuit Diagram 
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12- ANTI SPEAKER PLOP FOR CAR BOOSTER 

o jLlui!) <-\u >il£ cj jjS a fLul oj. lII djilJ 

^ .. »'* Jj» ■**<) .SjUutlL Cjj^l JJjill 4j]lC »jL " £JJJJ (jic. SjjIjJI sift 

.^4js 


Prevent any annoying plop occurring in speakers when switching the car 
booster on and off. In addition, it provides protection for the MOSFET 
transistors and the car battery (monitoring the voltage drop). The entire circuit 
can be built into the car booster housing. 

Specifications 

• Soft start of the switched mode power supply 

• Switch-on delay of the speakers : ± 2 seconds 

• Immediate switch-off of the speakers 

• When switching off the booster 

• Voltage monitor : switch off at +/- 10V 

• Only suitable for VELLEMAN K3503 2 X 100W car booster 

• PCB dimensions : 57 x 51mm (2.2" x 2.0") 

• When protection works to early due to voltage drop of the battery, please 
change ZD1 and ZD2 by 9.1 or 8.2V type. 

• When the power supply is not stable, change C5 and C6 by 47pF. 




Circuit Diagram 
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13- 250W 24VDC TO 220VAC INVERTER 

JJjl« jlu Ciljfr 220 jLj liljS 11 o* Jjs- 

1 , t ) ( jjiai 1 <jl IgllJ ja« QAj . dil j Y 6 * SjJ&j jjji« jUj ill!jS Y V*» juium jLu Cil i jS Y £ <ju Jjais 

. JljAjll J jiuilt f lill f.Vlu n~i lillilj 


Very compact considering the continuous power of 250W. Light weight (1.4kg, 
3.1 lb) and therefore perfectly suitable as travel luggage. Automatic shut-off if 
battery power is too weak. Electronically protected against short circuit and 
overload. May start up on short term overloads when connecting difficult loads, 
such as television, drill, computer, etc. High efficiency and low consumption in 
case of no-load (0.2A). Fuse protection. Not suitable for refrigerators. 

Specifications 

• Input Voltage : 20.5 to 28VDC 

• Maximum Current consumption : 13A 

• Output Voltage : 230VAC (-10%) (possibility of 110V) 

• Continuous output power : 250W (150W with 110V) 

• Peak Output power : 500W 

• Output Frequency : 50Hz crystal quartz 

• (possible 60Hz frequency) 

• Output voltage wave : modified sine wave 

• Dimensions : 270 x 60 x 85mm (10.6" x 2.4" x 3.4") 

• When problems during low temperature operation, use LM224 instead of 
LM324 for IC5. 


Circuit Diagram 





PCB Top View 
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14- REMOTE CONTROLLED CAR ALARM SYSTEM (RF) 


: Jjjjjll Jju J SjLluAI j|1j| 0 jj! J 


IgJL $ jJtill jllaj t jjJljJI ujIJJjj -I •■* ,jjjL y£- J^jju (JjjijjS tllJAlj) JiU tjf* -<■*•’*■ *> Jjjjj » jLlmi.U j)jj| ^Uaj 
lj! _jjI j ^j2 j_ji 4 *< «j JjjjjjS CjjAijll jjli jIIjVI SjjI J (jJI AiLuaVL <-Luilj£il <Lalaj) qa 'j*' 

.Jau SjU nit 


This outstanding car alarm is full of potential, able to connect up with and 
operate a variety of sensors. In addition, the remote control facility (RF) allows 
the central locking system to be operated together with the alarm. 


Features 

• Microprocessor technology 

• Multi-functional remote control operation 

• Audio and visual on/off indicators 

• Multifunction dashboard mounted LED 

• Automatic reset after alarm 

• Adjustable voltage drop (reaction to interior lighting) 

• Voltage drop detection active immediately, or after 5 minutes 

• Direct alarm trigger input (direct alarm after triggering) 

• Warning alarm trigger input (2 triggers within 15 seconds = alarm) 

• Warning input can be switched off with the remote control 

• Adjustable shock detector (can be switched off with the remote control) 

• Detector input for ventilator in order to avoid false alarms 

• Contact switches for bonnet and boot 

• Internal siren for on/off signal and alarm 

• Output for external siren and pager (5A) 

• Alarm time : 30 seconds 

• Starter interrupter for ignition or diesel fuel pump (15A) 

• Special starter motor interrupter relay (30A) supplied 

• Switch on protection if contact is on 

• Output to hazard lights (2 x 6A max.) 

• Output for central locking (100mA) 

• Selectable code for remote control transmitter and receiver (8.748 codes) 

• An unlimited number of remote control transmitters can be used (■{ 
HYPERLINK "http://www.velleman.be/product.asp?id = 343922" } or { 
HYPERLINK "http://www.velleman.be/product.asp?id=343923" >) 

• Automatically resets in the event of accidental switch off (60 seconds) 

• Connection for extra starter interrupter via security code lock module ({ 
HYPERLINK "http://www.velleman.be/product.asp?id = 15932" }) 

• Diagnosis facility to identify a triggered sensor at a later time 

• Supply voltage : 12VDC 

• Consumption : 50mA in standby 

• Temperature range : -40 to +85°C 
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Circuit Diagrams 
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PCB Top View 
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15 REMOTE CONTROLLED CAR ALARM SYSTEM (IR) 

(f IJAiJl Ctaj AsuiVlj) J*J <j£ SjUuili jllj) 6 Jj|J 

(jl^j l$jL SjjIjII JULaj Ciaj 4juiVt ^JjjL (jfr ( JjjijjS Cjjajj) Jxj ,jfr »<-*■•>->; 5 jLluiIS jlAil ^Uaj 

jLlia gji <ULaj JjjlSjS (jli j|l*V! »jilJ gjJ) AiLuaVL ‘(Sensor? ' <LJajl £>a jjjIII Ig \ji iii* 

. jxj (jfr SjLiuii) ujIjjI J& J 


This outstanding car alarm is full of potential, able to connect up with and 
operate a variety of sensors. In addition, the remote control facility (IR) allows 
the central locking system to be operated together with the alarm. 



Features 

Microprocessor technology 
Multi-functional remote control operation 
Audio and visual on/off indicators 
Multifunction dashboard mounted LED 
Automatic reset after alarm '^01 

Adjustable voltage drop (reaction to interior lighting) 

Voltage drop detection active immediately, or after 5 minutes 
Direct alarm trigger input (direct alarm after triggering) 

Warning alarm trigger input (2 triggers within 15 seconds = alarm) 
Warning input can be switched off with the remote control 
Adjustable shock detector (can be switched off with the remote control) 
Detector input for ventilator in order to avoid false alarms 
Contact switches for bonnet and boot 


• Internal siren for on/off signal and alarm 

• Output for external siren and pager (5A) 

• Alarm time : 30 seconds 

• Starter interrupter for ignition or diesel fuel pump (15A) 

• Special starter motor interrupter relay (30A) supplied 

• Switch on protection if contact is on 

• Output to hazard lights (2 x 6A max.) 

• Output for central locking (100mA) 

• Selectable code for remote control transmitter and receiver (8.748 codes) 

• An unlimited number of remote control transmitters can be used ({ 
HYPERLINK "http://www.velleman.be/product.asp?id=9344" >) 

• Automatically resets in the event of accidental switch off (60 seconds) 
connection for extra starter interrupter via security code lock module ({ 
HYPERLINK "http://www.velleman.be/product.asp?id = 15932" » 

• Diagnosis facility to identify a triggered sensor at a later time 

• Supply voltage : 12VDC 

• Consumption : 50mA in standby 

• Temperature range : -40 to +85°C 

• Battery for remote control unit : 12V type { HYPERLINK 
"http://www.velleman.be/product.asp?id = 347368" >, V23A 
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Circuit Diagrams 
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PCB Top View 
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(JptC'l 


16- CODE LOCK 


V £y» j (2)1 Ala^La Ajuji £y» AJ bj&jSt Jjjjla <je p JiLa JjLuu s j£ij a jjIaII J^xj 

.(<_$ ji& jLu) c4iji s t-A »„a" _usjjL»jjjI AsyAi (jijj ^jfr jjjj 


This code lock may be used to switch an alarm (e.g. car alarm { HYPERLINK 
"http://www.velleman.be/product.asp?id=9151" >) on and off, or to open a 
door lock. An LED on the operating panel indicates the position of the 'lock'. The 
code is easy to define. Because the operation panel is completely enclosed, it 
may be used inside and outside the house. 

Specifications 

• More than 3000 codes (4 digits) 

• Relay output : 5A / 220V 

• Time limit for code entry : ± 5 seconds 

• Power supply : 9 - 15VDC or 8 - 12VAC 

• Power consumption : 

• Output on : 40mA 

• Output off : 0.3pA 

• Dimensions : front panel : 80 x 80mm (3.2" x 3.2"), depth : 40mm (1.6") 

Hints 

• If not already mentioned replace R8 with a lOohm type. 
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ALARMS AND INDICATORS 
A-KEMO CIRCUITS 

1- Siren max. 1 Watt, 3...9V--Air-raid siren No. B010 

0* 4.5V (>» tpC’l Jjfcuu 4JU. ^ 9V <^1 3V <>» JjL«j ' Sj-iSj Ajj*. Sjli J ii) SjJj 

relay ^ j' (Push-button) ^ui»j TA J**aj2 <> A-tf jxysu Jxuajj a*j . T2 aj>jj 

■lie. j .UajjJj jijjj JjLuu ^ SjJjJl IJjj TA , jia JjJle -lit .Jju Aoi ^ 

.UajjJj Uj^ jlui* J2 j \ 

Loud siren with increasing and decreasing sound. Perfect for model making, Complete 
with loudspeaker 

In case the siren is operated with a voltage higher than 4.5V (max. 9V), the transistor T2 
must be cooled with a heat sink (not included in the kit). After feeding the operating 
voltage the contact TA must be either connected with the push-button or by a relay of 
the remote control. If the contact TA is closed, the siren begins slowly to wail, if the 
contact is then opened again the sound decays slowly. If the loudspeaker is installed in 
a housing with hearing tube, the sound is much louder because of the resonance. 
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2- FBI-siren 12V 15W No. B035 *■&>&) 

jl 1a fjls- If LL till j ^ o ^ till j T (jts ^ i j»jl V 1 T ^Jj ^jl A ^4 UltL&uJI ^4 . <4-., ..“.j -| 2V S jtllll JjxJujI) ■< g ^ 

, ^jl A 4f LtuJl j-4 till j \ 0 tr L*l j AcLauiII 

Audible electronic siren with a tone of the American police siren. Operating voltage: 

12V. 

For loudspeaker 8...32 Ohm. Power 3...15 Watt, depending on the loudspeaker. 

Please take special care that you carry out correct equipment of the printed board. The 
siren will achieve at an 8 Ohm loudspeaker max. 15 Watt. In case this high volume won't 
be required, it is possible to use any loudspeaker with a higher impedance. With a 16 
Ohm loudspeaker the siren will achieve approx. 7 Watt, with a 32 Ohm loudspeaker e.g. 

4 Watt. It is feasible to connect several loudspeakers in series, e.g. to increase the 
impedance. (2 loudspeakers each with 4 Ohm connected in series will show a total 
connecting impedance of 8 Ohm). Furthermore, it is feasible to connect in series with a 
wire wound resistance of 4...100 Ohm a loudspeaker, in order to reduce the volume. The 
siren has, depending on the loudspeaker impedance, a current consumption of 0,3...2 
Ampere. The current supply must, consequently, be sufficiently powerful (car-accu). 
Never use small dry batteries! Moreover, the loudspeaker should be prepared for the 
power of the siren. Too weak loudspeakers may burn out!!! The transistor T5 should be 
fixed with screws on a small cooling plate (approx. 10 x 10 x 0,5 cm). The cooling plate 
isn't enclosed in the kit. The cooling plate must be placed insulated and well ventilated 
(it may not touch any other conducting metal components!). 
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3-Space siren No. B036 f 1 ujj^<a a jjj J 

yJft If Lu dilj I 0 Cj\ j V £)a » SjJfl aij . ^jl f Y ^11 j»jl A (2>a LAcLuJ) J^juj . f Luaill Ajjj-lu Sj-il J 

4jjj]4a]| AajIII CjUj£aJI j-Jaj <j^ JjV o jj|Ail j . Cilji \ Y SjJIjU JjL**u1I . 4jLx**1! 

. tillj V w ^»"' j»jl I “l Aj.Lxu.iil A_a j . ^j| A AjLxuJt A-ajlia Ladit <iilj \ ® l^J Sjj£ ^uail S^iljJI w ^*"j 


Extremely audible, nerve-shattering siren sound with the attack alarm known from the 
movie "Star Wars". For loudspeaker from 8...32 Ohm. 

Power: 3...15 Watt, depending on the loudspeaker. 

UB: 12 Volt, 0,3...1,2 Ampere. 

- 1 Please take special care that you carry out 

correct equipment of the printed board! The 
siren will achieve at an 8 Ohm loudspeaker 
max. 15 Watt. In case this high volume won't 
be required, it is possible to use any 
loudspeaker with a higher impedance. With a 
16 Ohm loudspeaker the siren will achieve 
approx. 7 Watt, with a 32 Ohm loudspeaker 
e.g. 4 Watt. It is feasible to connect several 
loudspeakers in series, e.g. to increase the 
impedance. (2 loudspeakers each with 4 Ohm 
connected in series will show a total 
connecting impedance of 8 Ohm). 
Furthermore, it is feasible to connect in 
series with a wire wound resistance of 4...100 
Ohm a loudspeaker, in order to reduce the 
LAYOUT volume. The siren has, depending on the 

loudspeaker impedance, a current 
consumption of 0,3...2 Ampere. The current 
supply must, consequently, be sufficiently 
powerful (car-accu). Never use small dry 
batteries! Moreover, the loudspeaker should 
be prepared for the power of the siren. Too 
weak loudspeakers may burn out!!! The 
transistor T5 should be fixed with screws on 
a small cooling plate (approx. 10 x 10 x 0,5 
cm). The cooling plate isn't enclosed in the 
kit. The cooling plate must be placed 
insulated and well ventilated (it may not 
touch any other conducting metal 
components) 
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THE TOP AND REAL VIEW 


4- Sensor Number Lock no B 037 s 

(jl JjV j <Lujjj£WI CjUjSLaII JjjLuuj ^jjILo ^Jj AaIaJI qjJj LjI| tliLljjll j <_iIjjS?) SjJl 6 1 a »■ .■* 

111 Ul . s jjIaI) j RELAY Jl jil ( _ r Sc. LLwall Hxi . dilj £j^xaJl (jjjla IgL* nil 

AalaJ SjjaJ J-sdl <jfr Sjjldll uiljjj ( _ r 2aLiJl 5^1 

Electronic "sensor" number lock. Touching the correct numbers a relay will operate. In 
case that false numbers are touched, the lock will block automatically for some time. 

The number can be preset freely. Operating voltage: 12 V. 

Usage: For opening doors and gateways without keys, to switch machines and 
electronic devices, which should not be operated by unauthorized persons (through 
latching relay). For self made electric locks at safes and partition for valuables etc. 

The enclosed 10 sensors heads have to be stacked according to the figure in the 
corresponding bore holes at the sensor keyboard on the printed circuit board. The two 
sensors which should open the lock, have to be joined 

through short wires with both soldering spots at the right side of the reverse side of the 
p.c. board (in the figure we use as example the numbers "O" and "1"). Whenever these 
two sensors heads are touched at the same time with the fingers, the relay will pull on. 
You may, of course, choose any other number and comply with your favorite 
combination to open the lock. 

All others numbers have to be joined in couples with the two soldering spots at the left 
side "sensors lock", achieving that the lock will block immediately for some time 
(approx. 30...120 seconds) whenever false sensors have been touched. During this time 
operating the lock is impossible, even if the right numbers are touched. By that means, 
it is not feasible that strange persons may find out the correct numbers simply through 
"testing". The board element with the sensors heads may also be sawed off and be 
mounted at any other place. The connections to the board should then be made with 
short wires. 
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THE CIRCUIT DIAGRAM 


THE TOP AND REAL VIEW 


5 - SOUND GENERATOR MORSE-PRACTICE-SET 


Sjiu ujjjJj S y a 5 jjIjII ilJja ^ ^Jl CJjS V* y* JJuiu J^su . Sjiui JjJjj SjjIj 

( buzzer) d£hJi\ ji^a. ji uUii »<■**“ ji j _ aJjjL ti&Lui jMi. y» ZjiutA JLuij) Sjjijs j) o^jj -4 

. ‘Ullxll ‘LajULaJI Cat j C£L£]| (jaiLafi liltjJ jjxai jjLm ^ 0 jLjJI 4 *< •< j 

Sound generator with loudspeaker and pushbutton as "Morse key". For 3...9 Volt 
operating voltage. Pitch of sound can be adjusted. This especially audible sound 
generator can be used as practice set for Morse signals or as direct transmitter of 
coded communications realized through a longer cable, or it may be used as test 
buzzer, doorbell or as continuity checker for electrical wirings. The test current 
amounts less than 15pA, so that even high-ohmic connections can be measured. 

You should solder the two transistors T1 + T2 correctly into the printed circuit board 
Both transistors have different connecting sequences. Through the trimmer 
potentiometer it is feasible to tune the desired pitch of sound. Volume will increase if 
the loudspeaker is fitted into a case. It is possible to connect instead of the digit-switch, 
which has to be soldered directly on the printed circuit board, through a cable a real 
Morse key or a bell push (for doors). If there are connected instead of the switch two 
test-lead points, this sound generator may be used also as continuity checker for dead 
wirings. Due to the extremely low test current of less than 15pA it is possible to realize 
continuity checks at high-ohmic or sensitive wirings. The pitch of sound will vary with 
increasing ohmic volume resistances, so that they can be distinguished acoustically. 
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TOP VIEW 


CIRCUIT DIAGRAM 


6- Light Barrier 12 V No. B045 Sjib 

jJajjj (jar’ll ut ^jJL La-lic AJj dia jlii] S jJIaS * ajj . ^UaJlj f RELAY <Jt (jJfr j ^lij SjJIjII 

. JjLuu S jjI a1]j . jl AjVI (jm ja, JpUaL 5 jjI .ill ^»jSj £ ljuill 

^ AUe J fjJall ^ REALY J' j»ji) Ajii T cjLS_aJl ^ jjiuuJjljjJl ^Jajj -> 

. f>2all ^ AU& J fSQall ^ REALY Jt j»jSj T^ t5^ ^Jsjj -X 

(jliil S jjI J ) <_yjjJa ^lLa£ ajjlJllI a j* .1 \-v". „t AJIa j _& AiwLlall AjtaJI jLu^l ££a j A ill a all CiLalJaJLuiVI f LijJ 

AaJomi j»L#l (j-a UaSI AjIc f. jjall jjjj ‘" 'j ^ ; AaJft SjjJULfl f I Jij»ui Ajjjh i ill £_uaj J—a J “I jjiLwujjl jj3| J-uSJ (j_a AjV 

a£U1Ij (jn^lt alt #UjVI ^ Axal ^Jaj j-aj _ AjIc w .'* 1 '^" JajLuJl (j_a A-jLai. tilUJt <jj-^ AlLjJall a A^jj f ^Jall ■' ■ <iaII 

JAjYI J;» muj jjlwujj)jilt ^jSj f jJall ijoami fj\ ^aS ±£- 4il2 AjjjJiH (j* 4 jjlwujjljail ^Jfr f j) Jail JbjLui ^j-a 

. £JI .ji SfLuaVI jl 

switches on/off a relay at light and darkness(shadow). Usage: Whenever the light beam 
of a lamp on doors, windows, etc. is interrupted by a person, the device will release 
alarm. Also suitable as twilight switch. 

This light barrier receiver reacts on light and darkness by switching on and off a relay. 
For this kit there are two operation modes: 

1) Connecting the phototransistor at "T", the relay will switch on with illuminated 
phototransistor and will switch off at darkness. 

2) Connecting the phototransistor at "T1", the relay will switch on at darkness and off 
with light. 

Depending on the different usages it is possible to select the most suitable mode of 
operation. In case of using it as light barrier e.g., it is necessary to solder the 
phototransistor at T1 and to fix a small black tube on the phototransistor providing that 
the light may fall solely horizontally from the front on the light-sensitive surface. That 
way, it is protected against lateral incidence of light. 

Mounting now in a distance of some meters a lamp (if possible with focusing lens or 
reflector) achieving that the light falls directly through the tube on the phototransistor, 
you get a splendid door security system. The trimmer potentiometer has to be adjusted 
so that the relay does just not pull on. 

If a person crosses the light beam, a shadow will be reflected on the phototransistor 
and the relay will switch on (bell, counter, etc.). 
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CIRCUIT DIAGRAM 


7- Gas Sensor / Spirits tester No. B051 giJia >jA± 

. JjlljaJ! (jliJ JjajaI! JjjjjSI! Jji J OWjjJ J OjJJ*-Sf!j J1* Cj| jliJI Jjaj (jajj <ji ^jhl . i n SjJliil »AA 

uaj »jl \All Aj& . jj±ai (_yio ^ 0 . jLjJIj dalIj2 ) T Jji<* m\I .IgA .Jji! jaI !j till jULSI iaia jlii) SjJ! j£ J-a*j LgJj (_$! 

uaj (illilj i ji! ill J;» ■** f. Ujj Jj't ■ n" iS R"| Jji AlaaiLa ‘l&jjJxtl! 4 ajJJ! a -.j*. ,.^U MjjjJalU daUj^al! 

. !>Lala <le jJxait 4 a jilt Jjfr 4*iij^a <jj£j Jji 

This instrument indicates gases such as alcohol, acetone, benzole, propane, carbon 
monoxide (contained in the smoke of fire). Perfect as alarm for gases + fire. Operating 
voltage: 12V=, approx. 150mA, indication: LED and relay (lx ON 3 A). 

Please pay attention to the correct assembly of the board: the 1C has a chamfering on 
one side which must correspond to the assembly print. In case of the light emitting 
diode and the elca "C", the right polarity must be observed, too. 

During operation the resistor R1 gets hot. Therefore, it must be installed in such a 
manner that the resistor body has a distance of approx. 1...2 mm from the board (for 
better ventilation). 

The gas sensor is only stuck into the holder after having assembled the board 
completely. The gas sensor fits into the appropriate holder in 2 different positions. Due 
to the fact that the head of the sensor is constructed symmetrically, it operates in both 
possible positions in which it may be stuck into the holder. If the finished board is 
installed in a case, breathers must be drilled into the case. These holes are necessary 
so that the head of the sensor is able to "smell" the gases and furthermore that the 
circuit will be ventilated due to the development of heat of R1. A total of at least 8 holes 
with a diameter of 6 mm should be drilled into the case near the head of the sensor (or 
more). 
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Attention: This kit is a "hobby circuit" for teaching and experimental purposes and must 
not be used for protection of life and property! We, Messrs. Kemo, decline any liability if 
escaping gas or a fire which has developed remains undiscovered through failure of the 
circuit and if damage to life and real values emerge from it. 
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8-Destrover Siren No. B052 ( Jjjt 

Ca lc.La~C! CiijS \ tyjI CaijS 1 qa Jjt null fLu Cilj \ 0 Cat j Y" (3-* J-a*J j inSlt ±ua jlijj SjJlJ 

. T5 jjlujjjiljjll Jjjjj <jrt> JjV CiIjS 1 yJci Jj* art'll! ifraJJ . pjl A 4-ajlLa IgJ ( _ 5 U| 

Warship siren "Clear decks for action". In rapid intervals sounds a shortly swelling 
tone: Uiiit... Uiiit...Power: 3...15 W, depending on the operating voltage. For 6...12 Volt. 
For loudspeaker connection 8 Ohm. The siren requires depending on the operating 
voltage 1 ...2 Ampere. With operating voltages of more than 6V, it is necessary to cool 
the transistor T5. It will be necessary to fit a cooling plate of approx. 50 x 50 x 3 mm. 
Please take care to mount correctly the transistors. 
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THE LAYOUT AND THE REAL VIEW 



9- Metal searching device No. B055 

ljJ ji ^ 9 >IjU JjLuuit . ^ua *1 (jc Jjjj V (jj^au 1 jj Jail jail Jilj 4 j < 11 ^LuaSHj o-LuaVI ^jialLuu SjJlill »1 a 

AjIc (_ji ^uajj AjjJxa 4jJfr (s i a £_uaj u9j V j A t ilaJl jJa AiluM Jiil <jj£j tiua-i uliLaJI i_oJ ' .* ^,*j. 

.AJouijIa]) * j _yic- p a jjxiaJI <L«jtiL»JI hurt uaj La£ <UjjX4 


The device locates any metal element till a maximum of 6 cm in walls, floors, etc. 
Indication is realized through LED. The sensitivity is adjustable. With the help of the 
ferrite antenna exact locating is possible. 

Operating voltage: 9V=. 

Please take care that the parts are correctly placed on the printed wiring board: The 
transistors are at one side of the case chamfered. With the luminous diode you will find 
the "A" junction (anode) as the longer lead wire. The coils are to be winded with the 
enclosed varnished wire at a distance no less than 8 mm with one another/side by side 
and to be tinplated at the wire ends. 

Caution: Do not wind the coils one upon the other. Now, you have to scrape off the light 
varnish cover on the wire ends using a razor blade or screwdriver and, after that, tin¬ 
plate the blank cupper with a soldering iron. The coils are connected with the printed 
wiring board. A 9V battery is sufficient as working voltage. 

The apparatus should not be placed in a metal case, but only in an isolated case. 
Balancing: the potentiometer (P) has to be turned to mid-position. Afterwards, the 
trimmer potentiometer "TR" has to be adjusted that way, the luminous diode LED just 
goes out. Now, fine adjustment can be realized with the potentiometer. The position 
where the LED just goes out is regarded as the most sensitive one. The LED will light up 
if a piece of metal is approached to the ferrite antenna (3...6 cm). In case of not being 
possible adjusting the LED and the wiring is correctly placed, then both junction wires 
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of the coil with 60 windings are to be exchanged with one another. Welding the printed 
wiring board in a water-proof plastic bag, wiring can be used under water! Divers are 
now capable, for example, to distinguish seaweed covered stones from overgrown old 
cannons or wrecks! 




100 V^fiOungcn 60 Windungen 

100 windings 60 windings 


PdIi 


9 V 


THE LAYOUT AND REAL VIEW 



THE CIRCUIT DIAGRAM 
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10-lnfrared light barrier, range > 18m no. bo 62 J± i a j ^ jia Sjjb 



Light barrier with invisible infrared light beam. Transmitter and receiver included! 
Operating voltage: transmitter 9V, receiver 12V, relay 1 x ON max. 3A. Ideal for alarm 
systems, automatically animal picturing, remote control for garage doors, etc. With 
incorporated infrared filter for day operation! 

Both printed wiring boards are equipped with the components following the figure. The 
receiver p.w. board has to be fixed that way that the transmitter is within the sight of the 
infrared diode "IF". The receiver needs a well filtered d.c. voltage of 12V, approx. 

100mA, supplied by power pack or battery. The transmitter needs a voltage of 9V having 
a current supply of approx. 50...80mA. Using batteries it must be considered that they 
are sufficiently powerful to feed 100mA. Small 9V transistor batteries will not withstand 
in case of continuous operation! Both infrared light diodes of the transmitter must be 
adjusted to the diode of the receiver "IF"! The longer the distance, the more exactly the 
LED transmitting diodes have to be aligned with the receiver. Whenever the transmitter 
radiates in the direction of the receiver, the LED of the receiver will light up and the 
relay pulls up. Using optical or focus lenses in front of the transmitter and receiver may 
extend the range of the light barrier considerably. If the receiver is exposed to strong 
solar radiation, we recommend to protect the IR receiver diode "IF" from behind and 
laterally with a tube against light scatter. Then the opening of the tube must point into 
the direction of the transmitter. The inside of the tube should be matt black see drawing. 



B062S 

IR TRANSMITTER 


B062E 

IR RECIEVER 
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11 -Water Detector No. B070 ^ >j&* 

La£ . 4 aLujJ| j| f Lai) a jjmiLa jIaAj! ^jl\ ajLuiVI ^ l^alA^Suil (jS^ait £ytj f LaII (jaial <U1 a jliWI SjJlJll Jj UaH 

yjft CjGj <ail £_uaj (_iaj La£ . Gi!j^ ^ ^Jj Cjjj "l ^J- 4 SjJ!All Jj*_uuJI A^a . 4LjJa lifcLwjb SENSOR Jl (j^aj 

V jjl j A^lj tliSj (jk flail LolaL du&j ^ui ' Jjlaj ijaSlui ^!a! < F Jja^jaII jL AjCj . A -vj-v.^i 4_&jjJaj 4fr jjJial) 4 a jil) 

. jAiVI LaAAa <jaaL 

releases sonorous alarm in case of contact with water. This device will indicate water 
main burst, overflow washing-machines, full baths, etc. The sensor may be connected 
through a longer cable. Operating voltage: approx. 6...9V. 

This board should be equipped according to the parts list and the board diagram. At the 
two connections 11 F" have to be soldered two bare wires in a distance of approx. 1 cm. 
Whenever these two wires will dip into water at the same time, there will sound an 
audible tone out of the loudspeaker. Both sensors could be connected through a longer 
insulated cable (max. approx. 3 meters) with the printed board. Please take care that the 
two sensor wires have been well insulated against each other at the tip of the extension 
cable! Even light contact resistance caused by humidity will release the alarm. In case 
of bad isolation there will sound rapid and repeating clicks in the loudspeaker. If the 
bare sensor wires have no contact with water, the device will hardly require current (< 3 
pA). Therefore, the water detector could be operated through a battery. The loudspeaker 
must not be installed into a completely closed case since otherwise a sufficient volume 
cannot be reached. Please use a case which has at least one hole with a diameter of 3 
mm in the mounting area. 



LAYOUT AND TOP VIEW 
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12- Martin Siren German police siren 12V max. 15W no. bo77ch'-^i 

*-a till j ^ 0 sjj| jJI ( _ r 5a*jj j»jl A ^4 CjIcLauJI J-a J^auj CjIj ^ 0 a jASj ^JLalVt a jj|J 

. j»jl ^ % AfL&uJ) £4 CjIj V j ^jl A Ac-LauJ) 

Especially high-powered siren with the tune similar to the German police siren: 

tutu...tutu...tutu. For loudspeaker connection: 8...16 Ohm Forbidden to be used for road 

traffic! 

Please take special care that you carry out correct equipment of the printed board! The 
siren will achieve at an 8 Ohm loudspeaker max. 15 Watt. In case this high volume won't 
be required, it is possible to use any loudspeaker with a higher impedance. With a 16 
Ohm loudspeaker the siren will achieve approx. 7 Watt, with a 32 Ohm loudspeaker e.g. 

4 Watt. It is feasible to connect several loudspeakers in series, e.g. to increase the 
impedance (2 loudspeakers each with 4 Ohm connected in series will show a total 
connecting impedance of 8 Ohm). Furthermore, it is feasible to connect in series with a 
wire wound resistance of 4...100 Ohm a loudspeaker, in order to reduce the volume. The 
siren has, depending on the loudspeaker impedance, a current consumption of 0,3...2 
Ampere. The current supply must, consequently, be sufficiently powerful (power supply 
or car-accu). Never use small dry batteries! Moreover, the loudspeaker should be 
prepared for the power of the siren. Too weak loudspeakers may burn out!!! 

The Darlington transistor T5 must be screwed on a small heat sink (approx. 50 x 50 x 15 
mm). The kit does not contain the heat sink. The heat sink has to be mounted insulated 
and well ventilated (it must not get into contact with other conductive metal piece 
parts!). In case of installation into a closed case (e.g. Kemo G082), holes for ventilation 
must be drilled above the heat sink. The holes must have a size of approx. 3 mm. You 
have to drill enough holes so that a sufficient ventilation is guaranteed. 
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LAYOUT AND TOP VIEW 



13- Lie-detector No. B087 v&i 

t , o Sjil jU JjLuiH3I j 1$j (j^Lui&yU #jj|ill j»jii **'W Sj*Su (jk jjjj Ajli jt CjVLa 

IgJjJa libtuiL u -jLa-l]| (ja (jjlt h°i jj £j"® JjVJ . s jj^aj 3 jj| jJI ^Ic <JjU jLall £jJa jj <j^ j£Uil . daiji 

<La ijLaaII Jaxuaj I Joxj Ja ^ui * Ailuta ^Jft 3j*5ull ^Jft Aj*Ja 111 (jjjaja&ll ^jjj Aft jjixail AajJII ft 1 ^ al a 3 j jJLa T 

, LED J) f'cr^i J *" I ^ yjjJ A^LjlaS) JtJjj (jaLjZiII Jj jj l-lli ^i3x» LED J) CiJ^i Ujjaj Sjj*jaJ| 

This lie-detector meters fluctuations of the skin tension and indicates those through 
LED. Emotional changes of man might result in a fluctuation of the skin tension (sweat), 
so that lies, fears, etc., may be detected. 

Operating voltage: 4,5 volts. 

Please make sure that the light-diode is installed properly. The cathode-connection is 
the shorter wire. 

2 coins of copper are to be connected to approx. 2 m long cables and soldered to the 
board- connections "skin sensor". Fix the coins with adhesive plaster on the skin at a 
spacing of approx. 5 cm. Upon connecting the battery, the lie-detector is to be adjusted 
by the trimmer poti in a position where the LED just stopped lighting. If now the skin 
resistance is lowered due to slight perspiration, the LED will start lighting. Each minor 
change of the skin resistance can be detected by this instrument. Since lying leads to 
so-called emotional changes inside the body and, therefore, reacts by changing the skin 
resistance, it is possible to detect a lie. With some patience many interesting 
experiments and games may be carried out. 

We would like to mention that the voltage and currents in use during these experiments 
are absolutely harmless. 
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LAYOUT AND TOPVIEW 



CIRCUIT DIAGRAM 


14-CO jack siren 12V 15W NO. B091 

J-4 Cj!j i j \ 1 CjLtLaj-JI <1j|j V J A ClAeL&uJI J-a Cj)j \ 0 S jJ2 ujaa j.L^aj 5 

. Cjijfl ^ Y S jil aU (Jjjuiull . T5 jjiuuJjljjl! Jjjjj Y* Y <1jIcIauJI 

Especially audible siren, in rapid sequences rising up and reducing sound (like the one 
used in Co jack police cars). Due to the high operating frequency the sound will become 
extremely aggressive and widely audible! For loudspeakers from 8...32 Ohm. Forbidden 
the use in traffic Please take special care that you carry out correct equipment of the 
printed board! The siren will achieve at an 8 Ohm loudspeaker max. 15 Watt. In case this 
high volume won't be required, it is possible to use any loudspeaker with a higher 
impedance. With a 16 Ohm loudspeaker the siren will achieve approx. 7 Watt, with a 32 
Ohm loudspeaker e.g. 4 Watt. It is feasible to connect several loudspeakers in series, 
e.g. to increase the impedance (2 loudspeakers each with 4 Ohm connected in series 
will show a total connecting impedance of 8 Ohm). Furthermore, it is feasible to connect 
in series with a wire wound resistance of 4...100 Ohm a loudspeaker, in order to reduce 
the volume. The siren has, depending on the loudspeaker impedance, a current 
consumption of 0,3...2 Ampere. The current supply must, consequently, be sufficiently 
powerful (power supply or car-accu). Never use small dry batteries! Moreover, the 
loudspeaker should be prepared for the power of the siren. Too weak loudspeakers may 
burn out!!! 

The Darlington transistor T5 must be screwed on a small heat sink (approx. 50 x 50 x 15 
mm). The kit does not contain the heat sink. The heat sink has to be mounted insulated 
and well ventilated (it must not get into contact with other conductive metal piece 
parts!). In case of installation into a closed case (e.g. Kemo G082), holes for ventilation 
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must be drilled above the heat sink. The holes must have a size of approx. 3 mm. You 
have to drill enough holes so that a sufficient ventilation is guaranteed. 




CIRCUIT DIAGRAM 


15- Universal Alarm System For car, boat, house, garden, yard no. bioi 

ji Jjidl ji jisj fl&j 

AjjLj Y Z±a Y * Jalij JX- jjS) . LED Cy> j CAjk \ Y JjLuqII Aa. 

. jj£I ji a JaIj Aiaili 9.AI jil 4^ Jibuti 4 a jill Jj^jj 4Jjj1sj 9jjljJI c-ajj . 4jjlj Y ® ^1 

Professional alarm unit for 12 Volt. Connecting features: max. 20 rest contacts. Contact 
control and alarm indication via LED's. Adjustable rise-delay time and alarm duration: 
approx. 2...15 seconds and 8...30 seconds, in accordance with the police law. 

Please pay attention to the right assembly of the board. All transistors and LED's have 
one flattened side which must correspond to the print on the board. The "K"-connection 
of the diodes is marked with a ring. One or more rest alarm contacts can be connected 
with this alarm unit. Normally the contacts must be closed. If all contacts are closed the 
LED "LI" lights. If one of the contacts is opened or if the cable which leads to the 
contacts is cut the alarm will be released. At first the second LED "L2" lights as "alarm 
indication". 

This LED lights during the adjusted rise-delay time. During this time no alarm is given. 
During the delay time the alarm can be switched off through pressing the key "TA". 

After expiry of this rise-delay time the relay picks up and releases the alarm for approx. 
9...30 sec. (adjustable). After that an alarm is only released again if the rest contacts 
were closed again and opened once again. This corresponds to the requirements by the 
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legislator. Operating voltage: 12 Volt = approx. 40...100mA (quiescent and alarm 
condition). The alarm system also reacts if the rest contacts were only opened for a 
short moment and then immediately closed again. So-called "reed contacts" are very 
suitable as contacts. These are switches which are closed when approaching to a 
magnet and which switch off when moving away from the magnet and thus releasing 
the alarm. For example the magnet will be fastened at the leaf of a window or door and 
the reed contact is fastened at the frame. Then if the door or the window is opened the 
magnet moves away from the contact and the alarm is released. Fine trip wires can also 
be tensed. If these are ripped up the alarm also releases. (Securing of properties, paths, 
pictures etc.). 




LAYOUT AND TOP VIEW 


B101 



16-Tone generator 6...12V No. B 103 

a jj! j \ Y j jl\ Ciljk "l JjLuuII ^ ? J . jjjjA ® JjjjA jLS \ qa SjjI -l!! A aIjj ill j AAJjI) JjUajJl 

jiijjiij jjjIjJIj jUiv (signal source) . (Square wave) AjU j-4 Aa JA 4. J 

Adjustable frequency: approx. 1...50 kHz. Operating voltage: 6 ... 12V. Short-circuit proof 
and capacitive output. This multi vibrator produces the tone as square-wave signal. 
Usage: As signal source in order to test amplifiers, radios, phono devices, etc. The 
harmonic waves will reach just into the VHF-range. 

This tone generator works with the standard-multi vibrator circuitry. Especially suitable 
for operation will be a small 9V battery. It is feasible to connect at the output a highly 
ohmic earphone. Or, it is possible to connect the output with an amplifier, radio, tape- 
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recorder, etc. Due to the abundance of harmonic waves of this circuitry it is also 
possible to feed the signal e.g. at the antenna of the radio or into the i.f. section. Then, it 
will also get to the loudspeaker. 



LAYOUT AND TOP VIEW 



17 - Ship siren No. B104 

CjIjS ) X ( jl\ Ciljk 1 (jA JJLuuH . uLli jlij) 5 Aj^uAI* (j-kj i-iiljj jsjJj SjjIjI! iAA 

. A uI£.Ului!1 ljI j o SjJfl 

produces a loud, deep hooter tone similar to those of the big vessels. Also suitable for 
alarm-systems, door bells etc. For 6...12 Volt. Loudspeaker socket: 8 Ohm, max. 5W 
Mounting instructions: Please pay attention to right installation of the electrolytic 
capacitor Cl (+ and -). The power transistor T2 must be screwed on a small cooling 
plate (approx. 5x5 cm, not included in the kit). The cooling plate must not touch any 
other metal parts, as it is electrically connected with the collector of the transistor T2 
and may trigger short-circuits. The tone pitch can be adjusted by using the trimming 
potentiometer. However, the tonality depends very much on the used loudspeaker and 
on the kind of installation of the loudspeaker. Please use a large loudspeaker if possible 
and install it according to one of our proposals. 

Short-circuits and overload can damage the transistors! 
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LAYOUT AND TOPVIEW 




18- Robot-voice No. B107 S>b 

ijSju La£ \ Y ^Jj lu]H ,j-a Sjj) ji! Jjt.< m 1 ll . j jjVill i jJl Jj ijjijj (jju s jJlill J^ajj £)l luj 

. P2 £y> IAJJjj PI SjjxIaII <LsjlLaII qa 

alternates the introduced speech so that it sounds like the voice of a robot. Adjustable 
effects. The device should be connected between the microphone and amplifier (or tape 
recorder). Operating voltage: 9...12V. 

Please place the IC's in the sockets after having finished the mounting, and take care 
not to touch the junction wires (MOS-IC's have a high static sensitivity!). The notch at 
the IC's has to coincide with the print on the board! At the input should be placed either 
a microphone or any other signal (e.g. tape recorder), connecting afterwards the output 
with a final amplifier. Please take care that all earth connections are placed at the 
correspondingly marked poles 

Through the trimmer potentiometer PI regulation of intensity (cross talk) and through 
P2 regulation of frequency is feasible. Please keep the wires between the board and 
potentiometer as short as possible in order to avoid humming and interferences. We 
recommend also to mount the device into a metal housing and to earth the housing. 
Please do not forget the three wire bridges on the printed circuit board! (Marked with 
dotted line.) 


117 





































LAYOUT 



Mit dem Pott 10 K kann die Lautstarke geregelt warden (nurwenn notig). 

Das Poti istnichtim Bausatz enthalten. 

With the potentiometer 10kOhm volume can be adjusted (only if necessary). 
The potentiometer is rot included in the construction set. 

TOP VIEW 



CIRCUIT DIAGRAM 
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In this alarm display have been fitted 2 different colored light emitting diodes, which 
flash alternatively in short sequences. For use in cars, weekend-houses, etc. in order to 
simulate an armed alarm set. 

Operating voltage: 9...12V. 

Please take care when equipping the printed board that correct polarity of the light 
emitting diodes has been observed. One side of the light emitting diode has been 
slightly flattened and must indicate always towards the 1C. The Special-IC has as 
identification one longer pin (pin 3) as well as at one pin a small hook (pin 2). The 1C 
should be soldered following the print of the board. The connecting cables have to be 
soldered on the copper face of the board at the positive and negative marked soldering 
spots. The ready board could be fitted into the enclosed housing from the backside and 
could be stacked fast. The operating voltage is about 9...12V and may not exceed max. 
14 Volt! With higher voltages the 1C and the LED's will be destructed! The small picture 
"Alarm" could be cut out and be stacked with adhesive tape at the window of your car. 





LAYOUT 




With the enclosed optics and highly sensitive photo detector this light barrier has a 
max. range of up to 50m! The infrared light ray is invisible for men. If the light ray 
between the transmitter and receiver is interrupted (if a person walks through it) the 
relay in the receiver switches. Operating voltage: transmitter: 9..12V= approx. 70mA, 
receiver 12V= approx. 100mA. Relay contact: 1 x change over 3A. 

Both boards have to be tipped. The phototransistor of the receiver is inserted into the 
board up to the limit stop (please pay attention to the correct polarity, one side of the 
phototransistor is flattened). The lens optic is stuck on the board in such a manner that 
the phototransistor is located in the center of the diameter of the lens (in the focus). The 
receiver requires an operating voltage of 12V= (approx. 100mA) and the transmitter 
approx. 9V= (max. 70mA). Please use batteries or power units which are powerful 
enough (the small 9V compound batteries are too weak and not suitable!) It would be 
the best if you use 2 stabilized connector power units with 9V= and 12V= output voltage 
each. 
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In order to protect the phototransistor from lateral incidence of light, a plastic or 
cardboard tube must be slid over the optics. The inside of the tube must be stained 
black. Furthermore the cardboard tube must prevent the incidence of light from all 
directions with the exception of the front. Then the transmitter must be adjusted in such 
a manner that it radiates through the black tube on the optics exactly from the front. 

The greater the distance from the transmitter to the receiver, the more exactly the 
transmitter must be aligned on the receiver. If the transmitter meets the receiver, the 
light emitting diode at the receiver lights and the relay switches on. 



abgeflachte Seite LAYOUT 

flattened side 
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CIRCUIT DIAGRAM 



21 -Ultrasonic Distance Alerter/Alarm System NO.B214 aaA% jia 

jUalil (jSLal I /. '-s,-.. ,.t ( j£^j j ^ui A • ul\ pjoi ^ 4iLuu> a jjlill £><* ^uia il I j) jliil S l _jJaxj 

. S jjjSII (jial j&iU Ajj^utll lua jliil 4 jil j£ j Jajiai. <jialjeV! jjjall j l^ia i_il jjSVI (jSLaSfl diljUutll 

AaJuj jit JJjjil ^Lut^VI AjjjAdit CJljLiV! JlJjjl lixa fUa 4jj! ill j . \ T ^Jl CiSjj H <j*a Jjjuill! 

. Jjjjfc jLS £ * SjjIjII 


An LED lights up if a body approaches the ultrasonic sensors at a distance of 10...80 
cm. Use: parking-in assistance for cars in garages, alarm signal for persons or animals 
staying in a certain area, object recognition at assembly lines, theft monitoring for 
larger objects etc. Operating voltage: 9...12V. The device works according to the same 
principle as the ultrasonic echo ranging of bats The board has to be equipped 
according to the parts list and the assembly print. Please do not mix up the two 
ultrasonic sensors. Type "R..." is the receiver and type "0..." the ultrasonic transmitter. 
The sensor heads have to be installed in such a manner that they may radiate freely (the 
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angle of radiation must not be impeded lateral or in front through proud plates etc.). 
Furthermore the sensors have to be insulated against structure-borne noise. This may 
be done best by storing the sensors in rubber or foam rubber. Between the case and the 
sensors there should be a layer of rubber or foam rubber which is at least 3mm thick. Of 
course, no rubber or foam rubber may be present in the direction of radiation (in front)! 
Wrong installations reduce the maximum radius of action! 

When adjusting the first time, there should be no objects in front of the sensors, i.e. at 
least 2m empty space. After feeding the operating voltage, at first turn the trimming 
potentiometer P2 to the right stop. Then adjust the trimming potentiometer PI in such a 
manner that the LED lightens. Now turn back PI until the LED just switches off. 

Now you may adjust the sensitivity with P2. If you approach the sensors with a large 
object (e.g. wooden plate 50x100cm), the LED lights up. With large, flat objects, the 
radius of action is the highest. Smaller objects or uneven surfaces reduce the radius of 
action. If you want to use the device as parking-in assistance for your car, install the 
device at the wall of the garage, approximately at the height of the bumper. The LED can 
be fixed in a suitable place via a long cable. If now you approach the sensors with the 
bumper, the LED will light up as from a certain distance. 

The device functions according to the principle of the sound reflection through objects. 
The more the objects can reflect the sound, the better will be the radius of action. Actual 
frequency: approx. 40kHz. 





CIRCUIT DIAGRAM 



TOP VIEW 
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22- Smoke Alarm 12V= No. B217 Jla 

. ji s jj!j jiij sensor Ji ^L»i ^IaaJi jm u>.iixi j at it >-t ■%* a*-u6u ^j^uait ^jiaSi ^,iVu«l j-asu 5jjtAlt »1 a 

. Jjiat (jXa > o * JiAll jtpj (IiljS > T »Jiljj] JjLulIII 

This visual smoke alarm switches a relay if thick smoke gets between the installed 
infrared light barrier. Sirens, alarm lamps etc. may then be switched by means of the 
relay. Operating voltage: 12V=, max. 150mA. 

Assembly instructions: The board has to be assembled according to the parts list, 
board assembly plan and assembly drawing. Please pay attention to insert the 
electrolytic capacitors, LED’s and components of the light barrier (T1 + D2) in the 
correct direction into the board (see drawings). The components T1 + D2 of the light 
barrier have one swelling each on one side of the case. On the board these ’’swellings” 
have to point at each other. 

Setting into operation: The board is operated with a stabilized direct voltage of 12V. A 
stabilized power supply with a minimum output of 150mA (or more) should be used for 
this purpose. Simple and not stabilized power supplies must not be employed! The 
board has to be protected from outside light. For this purpose the board has to be 
installed in a case in such a manner that smoke can penetrate into the case and escape 
from it again. At the same time no outside light (e.g. from a lamp hanging nearby) must 
shine on the phototransistor T1. When employing the case no. ”Kemo G024” 
recommended by us (not enclosed to the kit), the smoke holes should be drilled 
according to the mentioned drawing. The side holes (approx. 5 mm) have to be drilled 
as deep as possible into the bottom of the case. This way they will be below the board 
and the light will not reach the phototransistor. Smoke penetrating through these holes 
may escape through them again. The admission openings for smoke should be drilled 
at the top or at the side (behind the relay) into the upper part of the case. Please make 
sure that no lamp or sunlight shines directly on the phototransistor through these holes. 
Many holes (> 6 peaces) with a relatively large diameter (> ‘ ^mm) should be drilled into 
the upper part of the case. In our example (according to the drawing) we assumed that 
the Smoke Alarm will be mounted at the ceiling. If you want to install the Smoke Alarm 
somewhere else, you might have to drill the holes in another way. 

Attention: This Smoke Alarm is a circuit for instruction and amateur purposes. It is not 
suitable for use as smoke alarm for the protection of property and life! The circuit does 
not react or hardly reacts to ’’thin” smoke like e.g. cigarette smoke. So to try out you 
should use heavy and thick smoke. 

Adjustments: 

The Smoke Alarm can be adjusted if the board is equipped and operational and the 
operating voltage of 12V= is fed. The LED ”D1” shines continuously as long as the 
operating voltage is fed (power control). Turn the trimming capacitor ”P1” to the left 
stop and trimming capacitor ”P2” to the right stop. Turn the trimming capacitor ”P1” 
slowly to the right until the relay picks up with an audible ’’clack”. Now turn the 
trimming capacitor ”P1” slowly a little back again until the relay switches off again. (You 
will hear ’’clack” again). If now you tap with your finger between the light barrier 
(between D2 and T1), the relay has to pick up and release again (click - clack). Now the 
sensitivity can be increased by turning the trimming capacitor P2 to the left. It might be 
necessary to readjust the trimming capacitors a little until the optimum position is 
found. The best way to simulate smoke is to hold a milk glass plane or milky colored 
plastic foil between the light barrier. The relay has to react with a clear ’’click-clack” 
when putting the foil in between and removing it. In order to test the Smoke Alarm it is 
also possible to produce thick smoke by burning oil or plastic waste. 
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TOP VIEW 
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OTHER CIRCUITS 

1- Power supply failure alarm SjjaM lajim jia 

* jjLa jV V Sjj1a]| ®aa u^j 1 4L*■J*aiLa SjJi jj*a4 jtUaj Sja&I! jl jJVt jjIjJ - la*« 

Jaxua^j. CjJjfl ^ o ^JJ CJji o (j-» SjAJ&ll jjl u'iA *_a ajilAJI a AA ^AaJLwuj . a jjIaII JJLwj} 4j^IS A **■ (jjJjJjj ^jJjj ^LaiS 

Jl ON Jl U- 4 BUZZER Jl yJiai VR1 SjjiUI 4_4jlLdl j nil; a jAJl!) j.Lua. « jJIaII 

.OFF 

Most of the power supply failure indicator circuits need a separate power supply for 
themselves. But the alarm circuit presented here needs no additional supply source. It 
employs an electrolytic capacitor to store adequate charge, to feed power to the alarm 
circuit which sounds an alarm for a reasonable duration when the supply fails. 

This circuit can be used as an alarm for power supplies in the range of 5V to 15V. 

To calibrate the circuit, first connect the power supply (5 to 15V) then vary the 
potentiometer VR1 until the buzzer goes from on to off. 

Whenever the supply fails, resistor R2 pulls the base of transistor low and saturates it, 
turning the buzzer ON. 
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To Power Supply +ve 
(5 to 15V) 
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2- Theft preventer alarm ^ \ 

a \±$, j-iij (ilLui j-LS AJla. jt jjyi osJ Jiij jt ^j-4 ji AjjuLai AS jjji I ^ « <■%.••., „ a ^ »■*.•'■ SjjIaJI »1a 

CjJjS 0 ^ Jjt i m'II _ ^lc ill jj^ 3 diA&j JJjjA jLS > A_aij ^UjV NE555 Ai»l£laJI »f ^ Vi 

.cJji > a 

This circuit utilizing a 555 timer 1C can be used as an alarm system to prevent the theft 
of your luggage, burglars breaking into your house etc. The alarms goes ON when a 
thin wire, usually as thin as a hair is broken. The circuit is straightforward. It uses a 555 
1C wired as an astable multi-vibrator to produce a tone of frequency of about 1kHz 
which gives out a shrill noise to scare away the burglar. The wire used to set off the 
alarm can be made of a thin copper wire like SWG 36 or higher. You can even use single 
strands of copper form a power cable. The circuit operates on a wide range of voltages 
from 5V to 15V. 

The speaker and the circuit could be housed inside a tin can with holes drilled on the 
speaker side for the sound to come out. 
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3- Rain Alarm j> pull J^! 

»JJjla 4-a*j ^Ujj NE 555 S jjIjJI UA ^ Vihmj . f LalL SGtlSOT Jt JjjI I J) jljjVl »jjI jJt 9JA 

Jl £-iu2jj , 4_a*jl| 0jjj NE 555 Alalsiitll »^j|j]| L&« 6jj|j]| JjjSj fbaJU sensor Jt cfe LaJjfr . JjjjA jLS ^ JJjjj 

.AjjjJ »i ajfonll yj| £V (jjlaaJ! ^>a ^jjjj^alVI S6nSOT 

This circuit gives out an alarm when its sensor is wetted by water. A 555 astable multi¬ 
vibrator is used here which gives a tone of about 1 kHz upon detecting water. The 
sensor when wetted by water completes the circuit and makes the 555 oscillate at about 
IkHz.The sensor is also shown in the circuit diagram. It has to placed making an angle 
of about 30 - 45 degrees to the ground. This makes the rain water to flow through it to 
the ground and prevents the alarm from going on due to the stored water on the sensor. 
The metal used to make the sensor has to be aluminum and not copper. This is because 
copper forms a blue oxide on its layer on prolonged exposure to moisture and has to be 
cleaned regularly. The aluminum foils may be secured to the wooden / plastic board via 
epoxy adhesive or small screws. The contact X and Y from the sensor may be obtained 
by small crocodile clips or you may use screws. 
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4- A simple electronic buzzer ou» Sj3b 

(jLaj * 0 0 J| Aajjj JJjjJI . Qi&Suij uJjAaS NE 555 ^ t aK-iaB 3 jj|ill 4jaj*^j SjjIJ 

. ^ULall JjJfr Jic (jjjaJI < _ # Jaau ^ i!) j "| KhZ gjUlt . 1 0k <Laj£ #jjj*j 

This very simple circuit just uses a couple of resistors, a capacitor and the easily 
available 555 timer 1C. 

The 555 is setup as an astable multi-vibrator operating at a frequency of about 1kHz that 
produces a shrill noise when switched on. The frequency can be changed by varying 
the 10K resistor. 
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5-Water Level Indicator with alarm jj^> 

ft jj! All sAA ^ .flftfl lift f jlx«! Alfr jlAll (jJasu luaJ <j£lj <U <_$ jIaJI f IftH f l«l! ^jluta jj*5u V 5 jj! All aAA 

^A£ 411a . LEDS J>^ tj-a flail tjjluiA ^Aua ijj! sIaj'jH ^jUj ^ULaS jIuiaIVI AjluiIj CD4066 Alal^lail ft jIIaI! 

(jli flail 411a (j£lj 5jj! All J^*j V J 4AjjLa 5ji!J UjSj 4j 3 (jjfrjlajjsll (jjj£iuill (jli f Utf! w fla Ajaj 

| _ r ilaj (ji ^11 ^iUll LED JI flaai lal£ flail (^jluaa jijji lai£j JjV! LED JI ft f Hal ft jj! All Iajj j 111 nil (_jijl <jjj JjjSjj 

. jlAiyi (jlbjj £_lujj 411a (^i BC148 jjluujiljail (jjSjfi fU^fl 

This circuit not only indicates the amount of water present in the overhead tank but also 
gives an alarm when the tank is full. The circuit uses the widely available CD4066, 
bilateral switch CMOS 1C to indicate the water level through LEDs. When the water is 
empty the wires in the tank are open circuited and the 180K resistors pulls the switch 
low hence opening the switch and LEDs are OFF. As the water starts filling up, first the 
wire in the tank connected to SI and the + supply are shorted by water. This closes the 
switch SI and turns the LED1 ON. As the water continues to fill the tank, the LEDs2,3 
and 4 light up gradually. The no. of levels of indication can be increased to 8 if 2 CD4066 
ICs are used in a similar fashion. When the water is full, the base of the transistor 
BC148 is pulled high by the water and this saturates the transistor, turning the buzzer 
ON. The SPST switch has to be opened to turn the buzzer OFF. Remember to turn the 
switch ON while pumping water otherwise the buzzer will not sound! 
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6- Melody generator for greeting cards 4-^1 aiSUaJ cjULS 4 ^ 


jJu^ 1$ 5 jjljJI ,jjij <ji £ja j .uil jiaj AjSIj UM66 AialSloil a jjIaII ( jls- <_$ jjaj 5SjJI iJl si* 

A&IauJI ^J) jjjA"-" jjluujjljlSI j UM66 O' 4 £ .CiSjS f Ajjllajj J^xjj . AiUaj JaIJ ^ua jjj 

. 2-vU, ,.^tt AS’l^uJ) jj ^j| t AcIauj »<A",„* ^j\ (jLajj 

This tiny circuit comprising of a single 3 terminal 1C UM66 can be built small enough to 
be placed inside a greeting card and operated off a single 3V flat button cell. 

There is not much to the circuit. The UM66 is connected to its supply and its output fed 
to a transistor for amplification. You can either use a 4ohm speaker or a 11 flat" 
piezoelectric tweeter like the one found in alarm wrist watches. 

If you use the piezo, then it can be connected directly between the output pin 1 and 
ground pin 3 without the transistor. 

The UM66 looks like a transistor with 3 terminals. It is a complete miniature tone 
generator with a ROM of 64 notes, oscillator and a preamplifier. When it first came into 
market, it was programmed for the 11 Jingle bells" tune. Now they come with a wide 
variety of different tunes. 
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7- 4 in 1 Burglar Alarm > 

4juJ JpUaL ufl >-j 

LDR1 <^C. * jHa Jajiui He 
LDR2 k * * 1 • * jHHl ‘j LaHe- - Y 

. HiuJ) ^Ja£ jj ulHI ^Uid ^i3 He -f 
. <_jtHl (jiaj&A ji JiSJI He ^UaVt -t 

4iLi£ JUHiLj <jHJI Iij uaj f'UiHt ji l_iIHI (jZa Ha He jHajj £)i ua: LDR1 f jHH! ^Je a aHjlHI 4_ajlLHl 

^USfl JUaJ^I ^ T2 jjHuJjljHl J*aj Ud |C1 1 J& (jjiaHl l 4^J^ OH JM 

. VR1 ajHLdl) 4_4jleHl AHuiIjj lgj£ jHHJl (jHaHl j_a LDR1 *»1 «<i^ . jl jJV! Jjt <«*n <_$ jJl Rl_1 JHHuj 

^cHj ( *Hll (jeli) £ i He j f jHHI jI^aa &a f jHa U_wi * j ka ■ “j Hi j^aHI j-a Aj^Li ^ LDR2 jHaj (jHdH! 
LDR2 AduiLuA JldHI <>»j . J^V' JjLij 101 (J& (JdiaHI Ji>£ <>* '- A4 LDR2 

dl*Hl jHajjj D J C O /ikViti ji B J A ^jjj 1.1a. jjjj £j£lj JjjJa Hiui . VR2 SjjilHl ^djUHl JjjjJa <^e 

. jt jjyi JjaHu pO dLHt ^JaH (jHu ^ j ^l£ I jj ilua, a jalHl ji <_ilHl <jia j*j 

I n this circuit, the alarm will be switched on under the following four different 
conditions: 1. When light falls on LDR1 (at the entry to the premises). 2. When light 
falling on LDR2 is obstructed. 3. When door switches are opened or a wire is broken. 4. 
When a handle is touched. The light dependent resistor LDR1 should be placed in 
darkness near the door lock or handle etc. If an intruder flashes his torch, its light will 
fall on LDR1, reducing the voltage drop across it and so also the voltage applied to 
trigger 1 (pin 6) of IC1. Thus transistor T2 will get forward biased and relay RL1 energize 
and operate the alarm. Sensitivity of LDR1 can be adjusted by varying preset VR1. LDR2 
may be placed on one side of a corridor such that the beam of light from a light source 
always falls on it. When an intruder passes through the corridor, his shadow falls on 
LDR2. As a result voltage drop across LDR2 increases and pin 8 of IC1 goes low while 
output pin 9 of IC1 goes high. Transistor T2 gets switched on and the relay operates to 
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set the alarm. The sensitivity of LDR2 can be adjusted by varying potentiometer VR2. A 
long but very thin wire may be connected between the points A and B or C and D across 
a window or a door. This long wire may even be used to lock or tie something. If anyone 
cuts or breaks this wire, the alarm will be switched on as pin 8 or 6 will go low. In place 
of the wire between points A and B or C and D door switches can be connected. These 
switches should be fixed on the door in such a way that when the door is closed the 
switch gets closed and when the door is open the switch remains open. If the switches 
or wire, are not used between these points, the points should be shorted. With the help 
of a wire, connect the touch point (P) with the handle of a door or some other suitable 
object made of conducting material. When one touches this handle or the other 
connected object, pin 6 of IC1 goes ‘low’. So the alarm and the relay gets switched on. 
Remember that the object connected to this touch point should be well insulated from 
ground. For good touch action, potentiometer VR3 should be properly adjusted. If 
potentiometer VR3 tapping is held more towards ground, the alarm will get switched on 
even without touching. In such a situation, the tapping should be raised. But the 
tapping point should not be raised too much as the touch action would then vanish. 
When you vary potentiometer VR1, re-adjust the sensitivity of the touch point with the 
help of potentiometer VR3 properly. If the alarm has a voltage rating of other than 6V 
(more than 6V), or if it draws a high current (more than 150 mA), connect it through the 
relay points as shown by the dotted lines. As a burglar alarm, battery backup is 
necessary for this circuit. Note: Electric sparking in the vicinity of this circuit may cause 
false triggering of the circuit. To avoid this adjust potentiometer VR3 properly. 



8- Brake light Flasher 


la±i1a$ IME 555 4 \a\*S\aW SjjIjJ) luJj . LED Jl L>* aaSiW (J&J 

. VR1 SjJlLa]! A-ajIS-aII (^a ^ j A Vnl JJ jil\ ^ 
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This is basically a flasher circuit modified to turn on and off a bulb instead of a LED. It 
uses a 555 timer 1C working as an astable multi-vibrator. The flashing rate can be varied 
from very fast to a maximum of once in 1.5 sec by varying the preset VRI.The ON time 
of the circuit is given by: TON= 0.69xC1x(R1 + VR1) second and the OFF time is:TOFF= 
0.69xC1xVR1 second You can increase the value of Cl to IOOuF to get a slower flashing 
rate of up to once in 10 sec. 



9- Car anti theft wireless alarm jla 

»jUuJI gji JLuijVl . C4IjS ) Y Ci]ji 1 Qa j!*aa l£j 4a£ja js\ £a SjjI jJI sift 

. FM jjJIj »l ..\> JLujVI o jjI J JUSiuit (jLajj JLftluV) sjjl J £a JLlujVI s jj)J *" Liaua aVI sjit 

This FM radio-controlled anti- theft alarm can be used with any vehicle having 6- to 12- 
volt DC supply system. The mini VHF, FM transmitter is fitted in the vehicle at night 
when it is parked in the car porch or car park. The receiver unit with CXA1019, a single 
IC-based FM radio module, which is freely available in the market at reasonable rate, is 
kept inside. Receiver is tuned to the transmitter's frequency. When the transmitter is on 
and the signals are being received by FM radio receiver, no hissing noise is available at 
the output of receiver. Thus transistor T2 (BC548) does not conduct. This results in the 
relay driver transistor T3 getting its forward base bias via 10k resistor R5 and the relay 
gets energized. When an intruder tries to drive the car and takes it a few meters away 
from the car porch, the radio link between the car (transmitter) and alarm (receiver) is 
broken. As a result FM radio module gene-rates hissing noise. Hissing AC signals are 
coupled to relay switching circ- uit via audio transformer. These AC signals are rectified 
and filtered by diode D1 and capacitor C8, and the resulting positive DC voltage 
provides a forward bias to transistor T2. Thus transistor T2 conducts, and it pulls the 
base of relay driver transistor T3 to ground level. The relay thus gets de-activated and 
the alarm connected via N/C contacts of relay is switched on. If, by chance, the intruder 
finds out about the wireless alarm and disconnects the transmitter from battery, still 
remote alarm remains activated because in the absence of signal, the receiver 
continues to produce hissing noise at its output. So the burglar alarm is fool-proof and 
highly reliable. 
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10- Fire Alarm Aj* J^! 


(jjj |JA jjj-4 Jjx 2 jaJt 4Jb ) juUJI djJj j 4^ tgjliSL ^jSj Sjililt difc 

^jl£> JJjjj 1 j 1 ajULa qa Jjjj L&a JSj jte ^Jc- iaSLuJj f 4 aa£ <jli LDR f S AojxaS) *La jULaIIj aj,s*\\ 

a j\^)l\ SJja-uaj ^jjLj jjIuujj!jjJI Sjpli 
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This circuit warns the user against fire accidents. It relies on the smoke that is 
produced in the event of a fire. When this smoke passes between a bulb and an LDR, 
the amount of light falling on the LDR decreases. This causes the resistance of LDR to 
increase and the voltage at the base of the transistor is pulled high due to which the 
supply to the COB (chip-on-board) is completed. Different COBs are available in the 
market to generate different sounds. 

The choice of the COB depends on the user. The signal generated by COB is amplified 
by an audio amplifier. In this circuit, the audio power amplifier is wired around 1C TDA 
2002. The sensitivity of the circuit depends on the distance between bulb and LDR as 
well as setting of preset VR1. Thus by placing the bulb and the LDR at appropriate 
distances, one may vary preset VR1 to get optimum sensitivity. An ON/OFF switch is 
suggested to turn the circuit on and off as desirable 



11- Daylight Alarm jia 

JJjjj sJJjla Su £liiV NE 555 ^ 1 - 1 **■ all 3t£-i2 » wl...'j _ f. 9 .lie. . JalSjb »jil^, jSj 

l$ji& f- Jajlwi Jjfrj Jjlxa jjluyjj) j3Jl LDR f- ^ f jJa fj) JajiLui lie- . "| KhZ 

. jtjj'lfl (JJuiuj dS) jjiuu jj| JS (JJujUJ f j2j 

The circuit presented here wakes you up with a loud alarm at the break of the daylight. 
Once again the 555 timer is used here. It is working as an astable multi-vibrator at a 
frequency of about IkHz.The circuit's operation can be explained as follows: 

When no light falls on the LDR, the transistor is pulled high by the variable resistor. 
Hence the transistor is OFF and the reset pin of the 555 is pulled low. Due the this the 
555 is reset. 

When light falls on the LDR, its resistance decreases and pulls the base of the 
transistor low hence turning it ON. This pulls the reset pin 4 of the 555 high and hence 
enables the 555 oscillator and a sound is produced by the speaker. The variable 100K 
resistor has to be adjusted to set the light intensity that triggers the alarm. 
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12- Factory Siren 

JJjjIIj 300HZ JJjjj SjJjia 4_«au gUj NE 555 AloLSlai) Z jiljJl ^Je 4Jjj*ja Ljj^a gjjj »jil.lil si& 

. VR2 jVRI (j-4 ^l£ la^ua L ^yj 4a*J JJaBt . ® ® ® Jt 0 fSj JajJI (jJjla ££■ Aj 2 ^»£aaJI 

This circuit produces a sound similar to a factory siren. It makes use of a 555 timer Ic 
used as an astable multi-vibrator of a center frequency of about 300Hz.The frequency is 
controlled by the pin 5 of the IC. When the supply is switched ON, the capacitor charges 
slowly and this alters the voltage at pin 5 of the IC hence the frequency gradually 
increases. After the capacitor is fully charged, the frequency no longer increases. Now 
when the push button siren control switch is held depressed, the capacitor discharges 
and the siren frequency also decreases. The presets VR1 and VR2 should be adjusted 
for optimum performance. 


OM/OFF switch 

5V to 15V 
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13- Police Siren ^jm 

1 HZ iJJJ sJJjift *L«ij ( _ jVI clui. NE555 Jl <j-« ii/ - '' *'*■' a (jjj'■*•"■■ ■■tj Aja j*il| £UJ fti& 

j VR1 (jjiajlia!! »' <-v“. ..!■ ^1 <-. a 'I (jA JJjj ^jk (jLaj Lo£ .Ajjljil 4 ^*** ^ jit JJjlit ^ LusjIj 

. VR2 


This circuit produces a sound similar to the police siren. It makes use of two 555 timer 
ICs used as astable multi-vibrators. The frequency is controlled by the pin 5 of the 1C. 
The first 1C (left) is wired to work around 1Hz. The 47uF capacitor is charged and 
discharged periodically and the voltage across it gradually increases and decreases 
periodically. This varying voltage modulates the frequency of the 2nd 1C. This process 
repeats and what you hear is the sound remarkably similar to the police siren. Two 
presets VR1 and VR2 are provided to vary the siren period of repetition and the tone of 
the siren. By varying VR1 you can set how fast the siren changes from high freq. to low 
freq.VR2 sets the siren frequency. Adjust VR1 and VR2 to suit your taste. 


QIWFF switch 


5V to 15V 



14-Biq Ben Sound 


JJjJJ v-jjjjjj (t jLuu) ^jSn 4 t *1 ft^it^lt . J* (jLaj jjjJJjJJ ft jj 1 jll JJjjiij (Jjj g-U As-Lui Ci £jjj ft^jlsift 

. VR2 J VR1 * jjiiaJl CjLsjliailj I <i$ (jLajj . lAJJjj Aajxj ft jilAil j 1 HZ 

This circuit produces the famous Big Ben sound. It produces the "ding dong" sound 
when switched ON. Basically the circuit alternates between two frequencies which are 
adjustable. This produces the "ding-dong" sound. The first IC(left) oscillates at about 
1 Hz. The second IC's tone is modulated by the changing voltage at the output of the 
first 1C. The first 1C determines how fast the changeover from one frequency to the other 
takes place and second 1C determines the tone of the final output. By varying the VR1, 
the changeover rate can be adjusted. By varying VR2 the tone can be adjusted. 
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15- Beeper 

j*jUj (^laj uLli£ NE 555 4ialSi»Jl 9jilJll Iojjuj bGGpGF Jl £jjj 5jjtjll »!& 

S jjxloJI 4_«jlLoil {jk jjJu!Lj . jSfl 5 jjI a!I yJc f IL Jjliltj jtiiJI 4 jjU]I o o o J| S jj| jj "] HZ JJjjj ^Ualib 

.<LajuII (jk »<■%*<! i^aji VR2 ftjjxltll 4>«jlL»S jjjsujj 4jS Jj*>« VR1 

This circuit produces the sound of a beeper like the one in pagers which produces a 
"beep-beep" sound. Basically the circuit consists of a 555 timer oscillator which is 
turned ON and OFF periodically. The first IC(left) oscillates at about 1Hz. The second 1C 
is turned ON and OFF by the first 1C. The first 1C determines how fast the second 1C is 
turned ON/OFF and second 1C determines the tone of the final output. By varying the 
VR1, the changeover rate can be adjusted. By varying VR2 the tone can be adjusted. If 
you know something about electronics, you can try replacing the 2nd 555 1C circuit with 
a piezoelectric buzzer. This saves one 1C and associated components but the buzzer 
cannot give a loud sound as the speaker and also its tone cannot be varied. 
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16- Infrared beam barrier/ proximity sensor i£ ^y± ijA* 

SjibS . sensor Jt (jA f -LuiVI uljjffJ? jfcuilu LtS (jLaj La£ jjLa »ji|j£ SjJjJl '■*< 

Sjjjil. "| OK SjjiiAll <L»ijIaaJI >>■<*■** ■■!*» (j) uaj jjjlii j. 38Khz jjjjj Sjjji» Amu ^liil h NE 555 

. S^jIjU jj£I fjlA (jl axj La LEDS Jl jjj^lb jj£I jLu! ^auu Lm % ^ f Ciaj 4jlu6U Ajiajil 

This circuit can be used as an Infrared beam barrier as well as a proximity detector. The 
circuit uses the very popular Sharp IR module. The pin nos. shown in the circuit are for 
the Sharp module only. For other modules please refer to their respective datasheets. 
The receiver consists of a 555 timer 1C working as an oscillator at about 38Khz which 
has to be adjusted using the 10K preset. The duty cycle of the IR beam is about 10%. 
This allows us to pass more current through the LEDS thus achieving a longer range. 
The receiver uses a sharp IR module. When the IR beam from the transmitter falls on the 
IR module, the output is activated which activates the relay and de-activated when the 
beam is obstructed. The relay contacts can be used to turn ON/OFF alarms, lights 
etc. The 10K preset should be adjusted until the receiver detects the IR beam. The 
circuit can also be used as a proximity sensor, i.e. to detect objects in front of the 
device without obstructing a IR beam. For this the LEDs should be pointed in the same 
direction as the IR module and at the same level. The suggested arrangement is shown 
in the circuit diagram. The LEDs should be properly covered with a reflective material 
like glass or aluminum foils on the sides to avoid the spreading of the IR beam and to 
get a sharp focus of the beam. When there is nothing in front of them, the IR beam is 
not reflected onto the module and hence the circuit is not activated. When an object 
comes near the device, the IR light from the LEDs is reflected by the object onto the 
module and hence the circuit gets activated. The 2.2K preset is used to adjust the 
sensitivity of the receiver. If the relay is trigger by noise, adjust the 2.2K preset to its 
maximum. If there still a lot of miss-triggering, use a luF or higher capacitor instead of 
the 0.47uF. 


TRANSMITTER 
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Suggested arrangement for PROXIMITY DETECTOR 


(front view) 


(front view) 


IR 

Module 


IC7305 







3 2 1 12 3 


PIN 

DIAGRAMS 



IR module 


17- gate alarm 

U^ia !5lS Juali j (fLaj) JJjjj uLlu |C1 bj IC1 B t> 

A^jjj <_$lit lj jjjj <ji (jLajj . I AJjjmJ) Ci 4_uij Ci i) jIAjVI Cijj^a JjLuijj |Q"| q 4Jal£laII ijjl \-iSL 

£uUil CiJJjj ^3 VR1 Sjaiiai! iLajlAaJI La£ R2 ^ajliult A_4j3 JjJ&ij Q“| JjjI j R“| Sjj| jJI 

AjIjjJI JjJft Jau ftja V < Sja Y * j! Cij^a Jjx-uu ^ jaluij »J*aj ^ULa (j£ Sjbfr |Q1 d J . SjjIaA (ja 

. JJZJ S ja 


Figure 1 represents a cheap and simple Gate Alarm, that is intended to run off a small 
universal AC-DC power supply. ICIa is a fast oscillator, and ICIb a slow oscillator, 
which are combined through ICIc to emit a high pip-pip-pip warning sound when a gate 
(or window, etc.) is opened. The circuit is intended not so much to sound like a siren or 
warning device, but rather to give the impression: "You have been noticed." R1 and D1 
may be omitted, and the value of R2 perhaps reduced, to make the Gate Alarm sound 
more like a warning device. VR1 adjusts the frequency of the sound emitted. ICId is a 
timer which causes the Gate Alarm to emit some 20 to 30 further pips after the gate has 
been closed again, before it falls silent, as if to say: "I'm more clever than a simple on- 
off device." Piezo disk SI may be replaced with a LED if desired, the LED being wired in 
series with a 1K resistor. Figure 2 shows how an ordinary reed switch may be converted 
to close (a "normally closed" switch) when the gate is opened. A continuity tester 
makes the work easy. Note that many reed switches are delicate, and therefore wires 
which are soldered to the reed switch should not be flexed at all near the switch. Other 
types of switches, such as micro switches, may also be used. 
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Gate Alarm. 


Figure 1. 
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Figure 2. 
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18- 5 Zone Alarm System jla 

j£J jjjia 4j _ CMOS ^'al^*i a jiljJ AjMj £)*» . Alu^ilo Jjlalia A-ui a a ,_ji jl j£U J^tSxa ^Uaj 

JjJalia (jA A °k* * 


Description 

This is a complete alarm system with 5 independent zones suitable for a small office or 
home environment. It uses just 3 CMOS IC's and features a timed entry / exit zone, 4 
immediate zones and a panic button. There are indicators for each zone a "system 
armed" indicator. The schematic is as follows: 
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Circuit Notes: 

Each zone uses a normally closed contact. These can be micro switches or standard 
alarm contacts (usually reed switches). Zone 1 is a timed zone which must be used as 
the entry and exit point of the building. Zones 2-5 are immediate zones, which will 
trigger the alarm with no delay. Some RF immunity is provided for long wiring runs by 
the input capacitors, C1-C5. C7 and R14 also form a transient suppresser. The key 
switch acts as the Set/Unset and Reset switch. For good security this should be the 
metal type with a key. At switch on, C6 will charge via R11, this acts as the exit delay 
and is set to around 30 seconds. This can be altered by varying either C6 or R11. Once 
the timing period has elapsed, LED6 will light, meaning the system is armed. LED6 may 
be mounted externally (at the bell box for example) and provides visual indication that 
the system has set. Once set any contact that opens will trigger the alarm, including 
Zone 1. To prevent triggering the alarm on entry to the building, the concealed re-entry 
switch must be operated. This will discharge C6 and start the entry timer. The re-entry 
switch could be a concealed reed switch, located anywhere in a door frame, but 
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invisible to the eye. The panic switch, when pressed, will trigger the alarm when set. 
Relay contacts RLA1 provide the latch, RLA2 operate the siren or buzzer. 

19- Miniature Loop Alarm jbjij 

Jpfrj (ja (jjSjjj . jx^aj AlUaJI l ^ 'j'a'j p sf li£Jlj <UatuuJlj ^uiu 

. jj~i. iijjj| jjII al ab 

A few months ago, I decided to build a compact, yet effective alarm. My demands were:- 
simple construction, reliable operation, very small power consumption, and, most of all, 
small size. I started with CMOS logic gates, but was soon forced to abandon the 
concept after a few unsuccessful (and far too complicated) attempts. Then I suddenly 
realized that a simple transistor switch might do the job and I was right. 



9V 


As you can clearly see from the schematics, the circuit is utterly primitive and consists 
of two identical transistor switches. Each has its own alarm LED and they're coupled to 
a neat 82dB buzzer. The two 1N4148 diodes are used to prevent a signal from one 
sensor from triggering both LEDs. The sensors used are either wire loops or normally 
closed reed switches or even a combination of both. You could, for example, tie a wire 
loop to your suitcase and place a reed switch to the door of your hotel room. Since this 
little alarm is intended to be kept in arms reach at all times, there aren't any provisions 
for automatic shutdown after a certain period of time. The buzzer will sound until you 
turn the whole circuit off or connect the wire loop back to the jumpers. The same goes 
for the two LEDs, each indicating its own zone. Construction is not critical and there 
aren't any traps for the novice. The two lOOn capacitors aren't really necessary, I just 
included them to make sure that there is no noise interference coming from the long 
wire loops. For transistors, you can use any NPN general-purpose audio 
amplifiers/switches (BC 107/108/109, BC 237/238, 2N2222, 2N3904...). Assemble the 
circuit on perf board. Together with the buzzer and a 9V battery, it should easily fit in a 
pocket-sized plastic box smaller than a pack of cigarettes. A fresh battery should 
suffice for weeks of continuous operation. 
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20- Modular Burglar Alarm Jji ^Uaj 


Modular Burglar Alarm 



SjUJ (jSajj SW1 f'UliaSt J»a*j j \ X Lfe »jJlJll J-4 *j .CAjIjjJ) Q-a JjAjll Aj2)j_ 4 ^Llaj 

, AjL^Vt Sjil-lli jjIjJ AiUJaU 4j3|jaJI JjLlla 

This circuit features automatic Exit and Entry delays and a timed Bell Cut-off. It has 
provision for both normally-closed and normally-open contacts, and a 24-hour Personal 
Attack/Tamper zone. It is connected permanently to the 12-volt supply and its operation 
is "enabled" by opening SW1. By using the expansion modules, you can add as many 
zones as you require; some or all of which may be the inertia (shock) sensor type. All 
the green LEDs should be lighting before you open SW1. You then have up to about a 
minute to leave the building. As you do so, the Buzzer will sound. It should stop 
sounding when you shut the door behind you. This indicates that the Exit/Entry loop 
has been successfully restored within the time allowed. When you re-enter the building 
you have up to about a minute to move SW1 to the off position. If SW1 is not switched 
off in time, the relay will energies and sound the main bell. It will ring for up to about 40 
minutes. But it can be turned off at any time by SW1. The "Instant" zone has no Entry 
Delay. If you don't want to use N/O switches, leave out R8, C8 and Q2; and fit a link 
between Led 3 and C7. The 24 Hour PA/Tamper protection is provided by the SCR/ 
Thyristor. If any of the switches in the N/C loop is opened, R11 will trigger the SCR and 
the bell will ring. In this case the bell has no time limit. Once the loop is closed again, 
the SCR may be reset by pressing SW2 and temporarily interrupting the current flow. 
The basic circuit will be satisfactory in many situations. However, it's much easier to 
find a fault when the alarm is divided into zones and the control panel can remember 
which zone has caused the activation. The expansion modules are designed to do this. 
Although they will work with the existing instant zone, they are intended to replace it. 
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When a zone is activated, its red LED will light and remain lit until the reset button is 
pressed. All the modules can share a single reset button. The Strip board layout of the 
prototype is available. 


Inertia Sensor Module 



Two Zone Module 
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21- Radio Wave Alarm »>*■> 

gujj i ! ’nt - 4jajjjla JLujjU i ^»j£j lIjja. Jjaj Jjjj 4jaijJtJl JIaj 4i jjla] s JA £)i (jLaaS! £)■« 

ji (>» j»±a ji ±j ^>jSj uiui. ici b lh> gjLUi ilk Jj±*j f±jj i Mhz •“>* sensor Jt j IC1 a 

lie S jLuail t_a j«ui 2 1 Mhz 0“® JJjj (JUSlutfi jjJ)j Jaa^uajj 5Jaj^ia Sjj^sj JJSj |Q"| a JJjj jli senSOT 

. sensor J> <j* 

This simple circuit is sure to have the police beating a path to your door - however, it 
has the added advantage of alerting you to their presence even before their footsteps 
fall on the doormat. 

Radio Wave Alarm 

by Rev. Thomas Scarborough 



The circuit transmits on Medium Wave (this is the small problem with the police). ICI a, 
together with a sensor (try a 20cm x 20cm sheet of tin foil) oscillates at just over 1 MHz. 
This is modulated by an audio frequency (a continuous beep) produced by ICIb. When 
a hand or a foot approaches the sensor, the frequency of the transmitter (ICI a) drops 
appreciably. 

Suppose now that the circuit transmits at 1 MHz. Suppose also that your radio is tuned 
to a frequency just below this. The 1MHz transmission will therefore not be heard by the 
radio. But bring a hand or a foot near to the sensor, and the transmitter's frequency will 
drop, and a beep will be heard from the radio. 

Attach the antenna to a multi plug adapter that is plugged into the mains, and you will 
find that the Medium Wave transmission radiates from every wire in your house. Now 
place a suitably tuned Medium Wave radio near some wires or a plug point in your 
house, and an early-warning system is set up. 

Instead of using the sheet of tin foil as the sensor, you could use a doorknob, or burglar 
bars. Or you could use a pushbutton and series resistor (wired in series with the 33K 
resistor - the pushbutton would short it out) to decrease the frequency of ICI a, so 
activating the system by means of a pushbutton switch. In this case, the radio would be 
tuned to a frequency just below that of the transmitter. 
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22- Enhanced 5 Digit Alarm Keypad (4-^Ua. ijk £) jlftn ^Uaj ^u\1a ji 

,jji 4jjLa SjLub 4j| jj]| ^jSjj jj-Uia jJiC ^jj| qa 4JjL« ^yAj JjjLutll ^Uaj J_a 8 i& jtjjlLa] 4 a jl ^JaIuj 

A,B,C,D & E SjjI jil flj ^Uai till 5jiui Wyi (ji Jjjj ^l£jt 4jjui jUlklj pk . ^l£j) 

4jujVI ^jjIAaII ^hSIi»U Jijyi JlgA ^jkj j . p i_iijJaJL ^jjlLaJl ij , R"| 4_4jIaa11j Jj-ajj £jj»a!)j 

) R11 4-8jLL»Jlj Cl 1 *** a]| 4_a£j J-Iaj 4ji»J a jj3 J^Ia ^aaaII v-ujjjILi JaLuajj (jjjUaaII 4uua3) 

i^ab ^jSj illj relay J' ^uou j»jSj Q6 jji«u>l>3i JjL&l j»j% R11 4_aji^i jt£3i.( UjjSj Sj«c 
ki i Pi'Li f jij 5 jjI a!| <jj3fr SjI*V j . SET LED J) Jj L uuj ^ j2jj R12 4^jli*SI J^Ia (j-a jLjJL Q6 jjluujj! jlSl sJfrl2 

, ^.A ia!1 ljjjijjJL 8 jiui3l ^jjlia 


Description: 

This is an enhanced 5 digit keypad which may be used with the Modular Alarm 



Notes: 

This switch will suit the Modular Burglar Alarm circuit. However, it also has other 
applications. The Keypad must be the kind with a common terminal and a separate 
connection for each key. On a 12-key pad, look for 13 terminals. The matrix type with 7 
terminals will NOT do. Choose the five keys you want as your code, and connect them 
to 'A, B, C, D & E'. Wire the common to R1 and all the remaining keys to 'F 1 . Because 
your choice can include the non-numeric symbols, almost 100 000 different codes are 
available. The Alarm is set using the first four of your five chosen keys. When 'A, B, C & 
D 1 are pressed in the right order and within the time set by Cl and R2 (about 10 
seconds), current through R11 switches Q6 on. The relay To switch the Alarm off again 
it is necessary to press A, B, C, D & E in the right order. The 1C is a quad 2-input AND 
gate, a Cmos 4081. These gates only produce a high output when both inputs are high. 
Pressing 'A' takes pin 1 high for a period of time set by Cl and R2. This 'enables' gate 1, 
so that when 'B' is pressed, the output at pin 3 will go high. This output does two jobs. It 
locks itself high using R3 and it enables gate 2 by taking pin 5 high. The remaining 
gates operate in the same way, each locking itself on through a resistor and enabling its 
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successor. If the correct code is entered within the time allowed, pin 10 will switch Q5 
on and so connect the base of Q6 to ground. This causes Q6 to switch off and the relay 
energizes, and then holds itself on by providing base current for Q6 through R12. The 
12-volt output switches from the "off 11 to the "set 11 terminal, and the LED lights, to drop 
out. Any keys not wired to 'A, B, C, D or E 1 are connected to the base of Q4 by R9. 
Whenever one of these 'wrong 1 keys is pressed, Q4 takes pin 1 low. This removes the 
'enable' from gate 1, and the code entry process fails. If C, D or E is pressed out of 
sequence, Q1, Q2 or Q3 will also take pin 1 low, with the same result. You can change 
the code by altering the keypad connections. If you make a mistake entering the code, 
just start again. If you need a more secure code you can use a bigger keypad with more 
'wrong' keys wired to 'F'. A 16-key pad gives over half a million different codes. All 
components are shown lying flat on the board; but some are actually mounted upright. 
The links are bare copper wires on the component side. Two of the links must be fitted 
before the 1C. 


AT .A RM CONTROL TCP^ (P A~Q Component Side 


o o o * O 

* ,0 0 


F 

0 KB 
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0 E 
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0 E j| 
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D 
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£33 ' 





0 o o o 
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23 - Enhanced 4 Digit Alarm Keypad Jfot AajI 


4*jjj (j* Sjiuu r ULs (ja 4JjL« j JjjluJl jlijVI a 4 a 

. AJLluill 4 a a jil J J 


Description: 

This is an enhanced 5 digit keypad which may be used with the 
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Notes: 

The Keypad must be the kind with a common terminal and a separate connection for 
each key. On a 12-key pad, look for 13 terminals. The matrix type with 7 terminals will 
NOT do. The Alarm is set by pressing a single key. Choose the key you want to use and 
wire it to 'E 1 . Choose the four keys you want to use to switch the alarm off, and connect 
them to 'A B C & D'. Your code can include the non-numeric symbols. With a 12-key 
pad, over 10 000 different codes are available. Wire the common to R1 and all the 
remaining keys to 'F 1 . When 'E' is pressed, current through D2 and R9 switches Q5 on. 
The relay energizes, and then holds itself on by providing base current for Q5 through 
RIO. The 12-volt output is switched from the "off" to the "set" terminal, and the LED 
lights. To switch the Alarm off again it is necessary to press A, B, C & D in the right 
order. The 1C is a quad 2-input AND gate, a CMOS 4081. These gates only produce a 
high output when both inputs are high. Pin 1 is held high by R5. This 'enables' gate 1, so 
that when 'A' is pressed, the output at pin 3 will go high. This output does two jobs. It 
locks itself high using R2 and it enables gate 2 by taking pin 5 high. The remaining 
gates operate in the same way, each locking itself on through a resistor and enabling its 
successor. If the correct code is entered, pin 10 will switch Q4 on and so connect the 
base of Q5 to ground. This causes Q5 to switch off and the relay to drop out. Any keys 
not wired to 'A B C D or E' are connected to the base of Q3 by R7. Whenever one of 
these 'wrong' keys is pressed, Q3 takes pin 1 low. This removes the 'enable' from gate 
1, and the code entry process fails. If 'C' or 'D' is pressed out of sequence, Q1 or Q2 will 
also take pin 1 low, with the same result. You can change the code by altering the 
keypad connections. If you need a more secure code use a bigger keypad with more 
'wrong' keys wired to 'F'. A 16-key pad gives over 40 000 different codes. All 
components are shown lying flat on the board; but some are actually mounted upright. 
The links are bare copper wires on the component side. Two of the links must be fitted 
before the 1C. 

Vero board Layout 
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24- Water Activated Alarm ^ jia s>b 

£$ £)J-*£ ua j*a fLaJI JJAJ j»JC 4 JIa . BC1090 LjjjAaS 0 0 0 ^ ' /.I <-< a'I S jiliK ,." 

{^LaVI 4 JIa (jk jjluujj) Jjl\ (jjSj f LaII JjOij 4_lLi Lai SjjI^I JjjJU <j]j 4jLi , u j jjluujjljjlt 

. J«9*j UJlO JxAJ (jjl) 0 0 0 Jt ,jSjj 

The circuit uses a 555 timer wired as an astable oscillator and powered by the emitter 
current of the BC109C. Under dry conditions, the transistor will have no bias current 
and be fully off. However as the probes get wet the transistor will conduct and sounding 
the alarm. 

An On/Off switch is provided and remember to use a non-reactive metal for the probe 
contacts. Gold or silver plated contacts from an old relay may be used, however a 
cheap alternative is to wire alternate copper strips from a piece of veroboard. These will 
eventually oxidize over but as very little current is flowing in the base circuit, the higher 
impedance caused by oxidization is not important. No base resistor is necessary as the 
transistor is in emitter follower, current limit being the impedance at the emitter (the 
oscillator circuit). 

o^/ort 
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Audio Circuits 


1 - FM OSCILLATOR <*•“> <**2 

jl\ £)A ^ JJ ^t.V\*Udt Luaji L-LUjUj J JJI J& \yj}A WA - W *) <JJJ 4*^1 CjI J) JjSlj S JjIaSI J-A3U 

S t-A (j - 4 JJLuoSt -i£-^ JlaJI jjJtjil JtgA ^tJdLLuAj S^iliSI ^ AajUII SjLiVt JljVuat ^Laj .CjUjIijj£ja!| 

.^4j2 

Mini FM modulator (100-108MHz). 

Integrated pre-amplifier, to which any type of microphone may be 
connected. 

Family broadcasts, baby phone, security. 

May be received by any portable FM radio or tuner. 

Specifications: 

1. High quality varicap modulation 

2. Ultra stable FET oscillator 

3. Tunable from 100 to 108 MHz 

4. FET input amplifier with high 
sensitivity (lOmV max.) 

5. Easy microphone hook-up 

6. No coils to wind 

7. Receive with any FM radio 

8. Miniature size, yet very sensitive 

9. Power supply : 9-12VDC (Use battery for best results) 

10. Dimensions : 45 x 70 mm (1.8” x 2.7” inch) 



Applications : 

1. Use as test oscillator for FM tuners 

2. For family broadcasts 

3. As part of a wireless microphone 

4. For security applications 

5. Nice gadget 

6. Your own unique application 


Connection Example 

INPUT 


OUTPUT 
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Circuit Diagram 


MIC 


GND 
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2- UNIVERSAL MONO PRE-AMPLIFIER Sjt&UjA* 


.Calj3 V * - \ • £)■* Jj* < ,S jjill jj£aJ JjS 8 jLuiVI Jju£jJ e jjllSl 8 2A s- 


This kit has been developed as pre-module for a number of audio 
applications where there is insufficient input signal. Applications as a 
microphone pre-amplifier or for level correction. 


Specifications : 

1. Single supply : 10 to 30V 

2. Gain : 40dB (adjustable) 

3. Freq. response : 20Hz to 20kHz (-3dB) 

4. Max. input level: 40 mV 

5. Output impedance : 1K ohm 

6. Supply current: 10mA at 12V (typical) 

7. Dimensions : 30x44mm (1.2” x 1.7”) 

Applications : 

1. Boost any small audio signal up to 100 times 

2. Microphone pre-amp 

3. Telephone pick-up amplifier 

4. Your own unique application 

Connection Example 



INPUT 


OUTPUT 
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PCB Top-View 
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Circuit Diagram 


+V 
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3- UNIVERSAL MONO PRE-AMPLIFIER 

AjJIaVI AjjS jLu^U JjjI jjLa 




. \ • £y» Jjt I n'lll A^a. .Sjjill jj£aJ IgJj^A JjS S jLuiVI S jjIaII ft AA ^A 

. >> 4 r. _ js> t . 



A low-noise integrated circuit was added 
and the preamplifier was made in the 
stereo mode. There is also an RIAA 
correction amplifier which is completely 
compatible bearing the reference. 


Specifications 

1. Frequency range : 40Hz - 30kHz (- 

2. Max. input voltage : 50mVrms 

3. Adjustable gain : 40dB max. 

4. Output impedance : IKohm 

5. Power supply : 10-30VDC / 5mA 

6. PCB dimensions : 44 x 65mm (1.7" x 2.6") 



Circuit Diagram: 



154 

























































4- STEREO RIAA PRE-AMPLIFIER 

(AojUj) $jLu£U JjjI jjLa 

jLnSt iCiSj2 V * _ ^ Jjt > n~il| .a jJill jA JjS 4jjj*a1I 4 jUiVI a jjIaII 4 j& ..“ 

.jjxal ® «. .. aU 


In addition to the universal preamp, this kit is used 

As an RIAA stereo preamp, completely compatible with the 

first named. Us duty is to bring the signals of a magnetic cell to a level 

for a next amplification. 



Specifications: 

1. Supply Voltage : 10 -30VDC / 5mA regulated 

2. Gain (lKHz) : 35dB 

3. Input Signal : 5 - lOmV 

4. Input Impedance : 47Kohm 

5. PCB Dimensions : 44 x 65mm (1.7" x 2.6") 


Technical data : 

1. Power supply : 10 through 30 V 

2. Supply current : type. 5mA 

3. Amplification (1 KHz): 35 dB 

4. Input impedance : 47 K 

5. IAA curve 

6. Input signal : 5 to 10 mV 


DC, stabilized 


PCB Top-View 


Circuit Diagram 
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5- POLICE SIREN 

ftjjxxall CiLajULaJl A k. at jj (jiaj Cj _$^a lA jjj AJalxlaJI __jjj 4I Almlm Ala£j jA SjjIjII uSJA jjl 

.CiljS ^ T_A |j^ JjLulUI AAijui 1 g *±a*oA SjiliSl a j& t^UJI Cij^It <j^ £j-u (jl 4 j5Jj]| 


The aim of this kit is to complete the whole series of the 
exasperating electronic noise makers in a cheap and simple 
way. 

You may imitate any police siren by using the three adjustable 
potentiometers. Specifically, this kit can be used as a 
"Kojak siren". Even with a low power loudspeaker 
(4-160hm/ 

0.5W) it will be possible to make a fantastic noise. 

Specifications 

1. power supply : 8 - 14VDC / 1A 

2. loudspeaker included 

3. dimensions : 79 x 57mm (3.1" x 2.2") 

PCB Top-View: 



Circuit Diagram: 
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6- POLICE SIREN 




fUaxJl t Jjjiil a •j Jjijj .<UajA^I AJjjaj u^l SaIjaSI jjIjaJI Almlm <jj» Sa^Ij SjJaII »AA Jaj 

,j» A^-^Jb 1 C**, 1 ”* JjjjJa <jC CiljbuJI ^ Uaj) 1^ a! <j£^j l_a£ (jSLal cji »>■<*■*. ..VI ^ 1 ^ ** A ,* ij 

.dJjS ^ 6- ^ Y (j^ Jjfcuiull A$A .SjLiaJI AjjUsj 



Although radios and tuners are getting more and more sensitive now, 
there are still a lot of places where an extra amplification of the antenna 
is welcome : just think about the car radio, 
the hifi installation in the city . 

Where one often cannot install a 
good antenna. This kit is a possible and 
inexpensive answer to this problem. 

The construction is very simple and the 
metal housing makes the installation easy 
and uncritical. 

The power supply can either be derived from 
a car accumulator or a 12 VDC power supply 
(via the antenna cable or not). 


Specifications 

1. gain : 22dB 

2. power supply : 12V to 15V / 3mA 

3. input- and output impedance : 50 - 75ohm 

4. frequency range : 10MHz to 150MHz 

5. dimensions : 86 x 36 x 24mm (3.4" x 1.4" x 0.9") 


PCB Top-View 


Circuit Diagram: 
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7- 2.5 WATT AUDIO AMPLIFIER cA jV 43jji jA* 


Specifications : 

1. Max. output power : 2.5W (4W /12V) 

2. Frequency response : 60Hz - 15KHz 

3. Input sensitivity : 20-150mV selectable 

4. Thermal and short circuit protection 

5. Power supply : 4.5 - 15VDC /400mA 

6. Quiescent current : 12mA 

7. Dimensions : 42x32mm (1.65"xl.25") 



O’* £ V HjI jjSaS jl 1 ^ .t 'A.-., ,.l s jjljll ^ jjud jJL 

.dilj Y, 0 SjJ3 w "j* £ « • »jLjjII > ®_£ , 0 ^4 Jjx4q 1) .jajJail 

Small PCB for both pre-amplifier and power amplifier, 
which may be used separately. No adjustments required. 

Short circuit protection. 


Applications : 

1. Small but powerful multi-purpose amplifier 

2. For use with portable audio equipment 

3. Power amplifier for audio projects 

4. In-car use 

5. Your own unique application 


CONNECTION EXAMPLE HIGH LEVEL INPUT 


4J.3 OHM SPEAKER 



VOLUME 


47K ohm log 
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PCB Top-View 



Circuit Diagram: 


4 + 5...15VDC 


GND 
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8- DUAL INPUT AMPLIFIER MODULE JiJ# S>|j 


SjJ2 (jLajj l jjluaila (jjliJ l^J SjildSli 


^ CIiIa jl j) Cjj^ail .- JA Jj| jJ ( J a Jj| All - ■■* 

.till jk ^ A- ^ o (jja jji ,^.*.t) a _N ^Si. <J£ 


FOR AUDIO MIXING PANELS 


Specifications : 

1. two stereo channels 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 


supply voltage : 
PCB dimensions 


+ and - 15/18V (regulated) 
: 63 x 98mm (2.5" x 3.9") 



This module comprises two stereo input amplifiers with gain con¬ 
trol. Each amplifier can be built up in four different ways: as a 
microphone input (MIC symmetrical or asymmetrical), as a mono 
line input (LINE symmetrical or asymmetrical), as a stereo line 
input (LINE or AUX), or as a record player input with RIAA correc¬ 
tion (PHONO). With every version, amplification can be adjusted 
within a range of about 25dB. 


gain adjustment : 25dB 
signal to noise ratio : > 80dB 
total harmonic distortion : < 0.05% 
frequency response : 20Hz to 20KHz (0.5dB) 
RIAA correction : > ldB 


PCB Top-View 


Circuit Diagram 
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9- DUAL TONE CONTROL MODULE FOR AUDIO MIXER 

£ JLaI ljjIS 


L«& (jjj jjJ) ^ CjjlSil tS^lj Ac jjia^a Aa^J < _ j Jc ^jj'.xa*jjjlu) <j^ ijjliSl ijjS^ 

.llljAdll (J jluL4 , »<Vitt (jS»9j 


Two stereo channels on a single PCB. Independent control of : 



* Balance and panning 

* Bass, medium or treble tone 

* Monitor level 

* Effects level. 


The monitor and effects signals coming from the 
different tone control modules respectively are 
converted by the monitor and effects module, 
to a mono monitor output (for stage) and a mono 
effects output (for echo chamber etc.). 


Specifications 

1. two stereo channels 

2. 3 tone controls : 50Hz, lKHz, 15KHz (+ and -12dB) 

3. signal to noise ratio : > 92dB 

4. PCB dimensions : 203 x 98mm (8.0" x 3.9") 
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PCB Top-View 



rcuit Diagram: 
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9- DUAL STEREO VU METER 

LEDs ^■■'iaauAj g jIum SjjIj 


JjLiull . t(LEDs 0 Ujjp) LEDs J' (J& ^till jljialj o*^ l ):“>' j t> OjSjj 

.jjxal "l Y »jLuil <.dAjk \ A-\ t qa 


This module contains 2 stereo VU meters with 2x5 LED indicators. 


Specifications: 

1. Indication : -13, -8, -3, 0, +3dB 

2. Sensitivity : OdB = 0.775Vrms (easily adjustable) 

3. Supply voltage : 14 - 18VDC / 62mA 

4. PCB dimensions : 28 x 98mm (1.1" x 3.9") 

PCB Top-View Connection Diagram 
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10- 7W MONO AUDIO AMPLIFIER cAj v 45jji *** jAa 

iCAji ) A - A qa JJLuul) .ljI jjxj jji <j*a ^JjLuajjj AJSUJi SjjSlI j-a jLuoj S>UI jli«J 

. jjaaI ® jUI! # Cj| j V .1^ 

This small amplifier is constructed around the TDA2003 IC, capable of 
delivering 4Wrms at 4ohms. The IC is completely thermally and short- 
circuit protected. A conventional direct current can be connected as 
supply. 

Specifications : 

1. Music output power : 7W/4W 

2. RMS output power : 3.5W/4W or 2W/8W 

3. Total harmonic distortion : 0.05% (lW/lKHz) 

4. Frequency response : 20Hz-20KHz (-3dB) 

5. Input sensitivity : 40mV/150KW 

6. Signal/noise ratio : 86dB (A weighted) 

7. Thermal and short-circuit protection 

8. Heatsink included 

9. Power supply : 8-18VDC/0.5A 

10. Dimensions : 55x35mm (2.2" x 1.4") 

Applications : 

1. Small but powerful multi-purpose amplifier 

2. For use with portable audio equipment 

3. Power amplifier for audio projects 

4. In-car use 

5. Your own unique application 



PCB Top View Circuit Diagram 
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11- 2 X 30W AUDIO POWER AMPLIFIER 

(CiljV * * Y) 

if j) i ljLc-IauJI (jjt Sjjs CjIj ^ o (Jasu cSfli&j J^xj uij S^jIjS JJLuui <_$jI&JI „*. ( j£^u 

T ^ilVmunl jblSl .^j)A llilfiliuJI £-a 4 jJS ljIj 1 « J 


This small amplifier is constructed with the TDA1521 IC, with a maximum 
supply capability of 2 x 15Wrms (4ohm) of 2 x lOWrms (8ohm). The IC is 
thermally and short-circuit protected. Additional rectifier and smoothing 
filter are unnecessary, as alternating current can be directly connected to 
the unit. 


Specifications 



1. music power output : 2 x 30W / 4ohm 

2. RMS output : 2 x 15Wrms / 4ohm or 2 x lOWrms / 8ohm 

3. total harmonic distortion : 0.07% (1W / lKHz) 

4. channel separation : 70dB 

5. frequency response : 7Hz to 60KHz (-3dB) 

6. signal-to-noise ratio : 98dB (A weighted) 

7. input sensitivity : 300mV / 150Kohm 

8. transient suppression on/off switch 

9. overload and short-circuit protection : max. lh 

10. supply voltage : 2 x 12Vac / 2A (50W transfo recommended) 

11. dimensions : 70 x 50mm (2.8" x 2.0") 


PCB Top View 
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Circuit Diagram 
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& BROTHERS CO. LTD. 


12- 400W MONO / STEREO AMPLIFIER 


CjIj t * * Cjj^aiS 


i jjIaII J^au .STEREO jt MONO Cjij^all a jLil uJU *I jui j;< *< a jjI aS| 

.(^jt A ul&Lu^) Ci\j V * * Y jl £ (Jjl&L&u) CjIj ^ * * * Y ajJfl ijS i a _f * 

Universal, robust and compact are the words to describe this amplifier. 
Universal : 

A stereo or a mono amplifier. Three input sensitivities are selectable. 
Robust : 

Overload and short-circuit protection, protection against incorrect power 
supply polarity and thermally protected too (option for K4005). Speaker 
transient suppression. 

Compact : 

The PCB housing also functions as the heatsink. 

The amplifier may be used as a built-in modul 
or as a free-standing unit using one of our enc 



Specifications 

1. rms output power : 2 x 100W / 4ohm ; 2 x 75W / 8ohm 

2. rms mono-bridged power : 200W / 8ohm 

3. total music output : 400W 

4. harmonic distortion : 0.003% at lKHz 

5. signal-to-noise ratio : 96dB (A-weighted) 

6. stereo channel separation : 76dB 

7. damping factor (at 100Hz) : > 2000 

8. input impedance : 22kohm 

9. input sensitivity : 150mV, 300mV or 950mV switchable 

10. supply voltage for 8 ohm : + 40 to 45VDC and - 40 to 45VDC / 2.5A 

11. supply voltage for 4 ohm or mono : + 30 to 35VDC and - 30 to 
35VDC / 5A 

12. dimensions : 350 x 62 x 85mm (13.8" x 2.5" x 3.4") 

Hints 

1. On the versions P4005'l and P4005'2 the PCB printing for bridge or 
mono is opposite. 

2. On some PCB versions are places for resitors R41,R42 and 
capacitors C37,C38. These components must not be mounted ! 

3. In case of early protection : 

Use the correct power supply. 

4. Check if Cl and C2 have the value of 15pF. 

5. If you are using loudspeakers with piezo tweeters inside, place a 
'10 Ohm / 5 Watt' resistor in series with the tweeter. 
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PCB Top View : 



Circuit Diagram: 
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13- 300W MONO MOSFET AMPLIFIER 

1“ * * MOSFETci^i jA* 


Sjjfl # 


il p&j jluyJll i „VI tjiuiljjj SjUiV aS s jjIaII Jmj 

jt A Cilc-Lluj - 1 4 aIc ul j Y « • j t ujl&Lu^ - 1 al ■lie Cit j V • « , jaJ! 


This amplifier is the mono amplifier, but comes without a housing, 
heatsink and transformer are included. Ideally suited for installation in 
disco bars and active speaker systems. 

Specifications 

1. music power : 300W / 4ohm ; 200W / 8ohm 

2. rms power : 155W / 4ohm ; 100W / 8ohm 

3. harmonic distortion : 0.005% 

4. damping factor : > 600 

5. input sensitivity : lVrms 

6. signal-to-noise ratio : 112dB (A-weighted) 

7. frequency response : 3Hz - 120kHz 

8. speaker switch-on delay and protection 

9. thermal and short-circuit protection 

10. dimensions : 270 x 90 x 140mm (10.6" x 3.5" x 5.5") 

11. weight : 4.8Kg 



PCB Top View : 
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Circuit Diagram 
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14- 600W MONO / STEREO MOSFET AMPLIFIER 

j 1 * * (MOSFET) j£* 

jj2jj SjjIaII AouAlaij (Cj f Hj ^ jluo-a A-luiLAI) dilLualj-aJ| S c-lujUj 

Ci\ j f * * £ jiJJ Sj-sS c AjjLnil jl AjJI^V) AjJj-ual! lj| jLuiVI J-a J-aauj cS jU*-a]| jiljiJt (j^a S JjAIaJI Sjjill 

A ljIQ'LIou x«t JjP CjI j Y * * j 4^jj t JuC' 

This audio power amplifier meets the strictest standards for quality and 
robustness. Using a very special circuit the end stage is always set to 
CLASS A, without any unnecessary loss of power. That is why it is called 
"EFFICIENT CLASS A". It is made up of two separate mono amplifiers. By 
switching both channels into a bridge configuration, a mono amplifier with 
double power is obtained. 

A major advantage of this amplifier kit is that NOT A SINGLE 
ADJUSTMENT is needed to any of the settings ! It comes complete with 
heatsinks, transformers, housing and front panel. Optionally> 


Specifications 

1. Music Power : 2 x 300W / 4ohm ; 2 x 200W / 8ohm 

2. rms Power : 2 x 155W / 4ohm ; 2 x 100W / 8ohm 

3. Bridged power : 600W music / 8ohm 

4. harmonic distortion : 0.005% 

5. damping factor : > 600 

6. input sensitivity : lVrms 

7. signal-to-noise ratio : 112dB (A-weighted) 

8. frequency response : 3Hz - 120kHz 

9. speaker switch-on delay and protection 

10. thermal and short-circuit protection 

11. dimensions : 425 x 90 x 355mm (16.7" x 3.5" x 14.0") 

12. weight : 11kg 
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PCB Top View 



Circuit Diagram 
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15 - POWER METER i jja ji— 


.ilal ijfl t • J jinn It .jj. 1 *-"" ,ja Jau Ci j«a!t » jJfl jLgJaV ■-< diijjLa . ,i S jj| jJ! sift - iklt -**> 


This is built into the MOSFET amplifier in order to display amplifier power 
output. The meters are mounted behind the correct scale, which is also 
illuminated, according to the speakers connected to the amplifier (4 or 8 
ohms). When the amplifier is switched into a bridge configuration, then 
both meters may be connected in series. 



Specifications 

1. stereo scale (vertical) : 0.001 to 100W / 8ohm ; 0.002 to 200W / 
4ohm, divided over 12 LEDs 

2. scale distribution with mono bridge configuration (horizontal) : 
0.001 to 400W / 8ohm divided over 24 LEDs 

3. 2 x 16 LEDs for scale illumination 

4. supply voltage : + and - 40V from { HYPERLINK 
"http://www.velleman.be/product.asp7id=9197" > 


PCB Top View 
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Circuit Diagram 
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16- DIGITAL CONTROLLED PREAMPLIFIER 

fUaL jjIo S>lJ 

Ljj|JjA4j s jjI ^ l j\ Aj^SjIi Aj^aliJl £a uli j*-* 1 " ^jI JajI j;*- «< a jjI dll a i& J^au 

tCjl&l.AMiIi (jjl jj (_ji »<^‘*« jjA A■ ■*.■*** «ti Sj^aiU ,j^aljaJl (jm£j ajjlill iiSJa*jj Jaju 

.CjIj "l ajJfl ^^2) jjxat 0 £ jiJl jLjj # JajJI jLualj 


All functions, such as volume, tone control, balance and input selection 
can be operated using push buttons and a LED display gives a clear 
indication of all settings. All functions may be operated with a remote 
control unit. A switched mains power output has also been provided, 
which allows the rest of the installed equipment to be switched on and off 
using the remote control unit. Your own priority settings can be 
programmed in, which become the default setting when the unit is 
switched on, and can be recalled at any time. 


Specifications 

1. Input sensitivity : 

PHONO : 5.5mV / 50Kohm 

CD : 500mV / 32Kohm 

TUNER, TAPE1 & 2 : 360mV / 22Kohm 

2. Output level : 

LINE : IV 

3. Signal-to-noise ratio (A weighted) : 

PHONO : 75dB 

TAPE, CD, TUNER : lOOdB 



4. Total harmonic distortion : 0.01% 

5. Frequency response : 8Hz - 150kHz (-3dB) 

6. Channel separation : 90dB 

7. Cross talk : -99dB 

8. Headphones output : 280mW / 32ohm 

9. Mains output : 5A 

10. Consumption : 6W max. 

11. Dimensions : 425 x 50 x 350mm (16.7" x 2.0" x 13.8") 

12. Weight : 5Kg 
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Circuit Diagram 
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PCB Top View 




177 


































































































17- IR TRANSMITTER 

f Cjaj AjuuiSH AiaxuljJ JLuijI SjilJ 

JjU (jfr CjjaijS ft Jj| ill J.A3U ^ 4 A<^-,a'I jj)J i5| AiutluJ Aj aIaSI Jj| jiJl QA ftjili]| ftj& Jftj 

^ Jjt.frill .iiLi3 A '->!»-■''i cjUaa^S! £jjjH 4 a*^H. £_« AajLuJI jjjI jll S^ilJ 

A special key has been provided, which allows the memory content (or 
stations in the case of the tuner) to be preserved. Not only its versatility, 
but also its aluminum housing and the special tactile keyboard makes this 
remote control unit kit unique. 



Circuit Diagram 
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IDENTIFICATION TRANRMITTER 


XXXX x 


03 : K4100 CONTROL AM PL / K4300 FM TUNtR 
04 : K6711 13 CHANNEL RECEIVER 
04 : K6712 1 CHANNEL RECEIVER 
03 : K6712 1 CHANNEL RECEIVER 
06 : K6712 I CHANNEL RECEIVER 
07 : K6712 1 CHANNEL RECEIVER 
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18- GUITAR HEADPHONE AND PREAMPLIFIER 

jUmJj uj jjLa 

Ail ^j t flfi'yi jLkaJl <jl c LS 1& l-ijJjj ^jj Jjjj <j-a ^t.VVurtt n Sjjlill dJA ^4^*1 

^ISI jt Ljj^aU ^-aIuu <_ r $J ^t.lVuat <^£aj Ia£joo£j JI^.vjV A.^u^a jj ^jj Mi ^ Ajtya^a 

.^jt r T ljIC'Lujj X& Cj|j a o * * Y jt j^Ji Sjji tdiSji A JJLulII) ,l^ij*j 


An electric guitar cannot be connected to just any amplifier or audio 
installation. This pre-amplifier has been designed for this purpose and 
provides you with a headphone output, allowing you to practice without 
disturbing others. Moreover, it is fitted with a special device for tone 
adjustment, allowing anyone to create their personal sound. 


Specifications 

1. sound adjustment 

2. adjustable input sensitivity 

3. low noise 

4. headphones output : max. 2 x 50mW / 32ohm 

5. housing included 

6. power supply : 9V battery 

7. dimensions : 70 x 30 x 105mm (2.8" x 1.2" x 4.1") 



PCB Top View : 
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Circuit Diagram: 
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19-10 BAND GRAPHIC EQUALISER 


£&Vti ' • jjj# jfl 


.jjjlwt jlgA. (_jl a jjWI (jS-aj L»S clAJjjj ef.Li£Jtj ^ jlwbaJ) ^s- Ja^ua SjjIa!| till 

. jja«I u 1 > - <A*i,.. a'I jLnl) uliSjS ^ < JJLuil , jjjA iiM « • jjjA 0 ^ JJjjII jjaJ) 

This equalizer enables you to adjust the entire audio spectrum to suit 
your own taste, octave by octave. The equalizer is built in such a way 
that it can be easily extended to stereo applications. 


Specifications 



1. Number of bands : 10 

2. Centre frequencies : 32, 64, 125, 250, 500, IK, 2K, 4K, 8K, 16KHz 

3. Frequency range (controls set to zero) : 5Hz to lOOKHz (-3dB) 

4. Gain (controls set to zero) : OdB 

5. Control range : -lOdB to + lOdB 

6. Total harmonic distortion (lKHz/ OdB) : < 0.02% 

7. Signal-to-noise ratio (controls at zero) : > 110 dB (A-weighted) 

8. Channel separation (lKHz / OdB) : > 95dB 

9. Max. output voltage : 2.5Vrms 

10. Input impedance : 4.7Kohm 

11. Power supply : 10VDC / 10mA regulated 

12. PCB dimensions : 140 x 80mm (5.5" x 3.2") 


PCB Top View: 
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Contents 

20- Power Supply And Switching Module <jj£j ^ jt*j SjjS 183 

21- Mono Vu-Meter 10 Leds 185 

22- Stereo Vu-Meter 2 X 10 Leds 186 

23- Precision Stereo Vu-Meter 2 X 15 Leds 187 

24- Audio Power Meter S jjfl S>!j 189 

25- Sound Generator 190 

26- Telephone Amplifier pjijl'iM S191 

27- Mono 90wrms Valve Power Amplifier Module 192 

28- Valve Control Amplifier Jj Ja cf- 194 

29- High-End Control Amplifier ^ jA 4 S197 

30- Passive Preamp With Rf Remote Controller 

(jjJtjil Jjjjh tjfr) Cjjajjj jjla 200 

31- Electronic Record/Playback Module Jja-uuJt ajlclj Jaa-uu cj jls 202 

32- High-End Mono Mosfet Power Amplifier AjjIaI cjj^a a jLiV 3 jjill a jab 204 




Circuit Diagram: 
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20- POWER SUPPLY AND SWITCHING MODULE 

J ££ CjjISj S 

<y> SjjIjJI &jS£ 

.JTI jiV I j JUjfjfl £>4 MSj Jja-» £>* OJ^J »jJSlt J^ajJ -5 

t Jij]) »<■*"■" .s jj]A ll uilijlj Jjfcuu yk p£*l>j . CjjIS -Y 

.jjJIjSVI (j jlULA 

5 . \-v"...»tt jLuIl tCjiji \ Y* Y »..y^' 1 


This kit consists of 2 parts : 

1. Power supply and connection module (on the back panel). This consists 
of : power supply for all models (transformer 2 x 12Vac / 1A not included 

; equalizer connections : EQUALISER IN - EQUALISER OUT - TAPE OUT. 

2. Switching module for all functions of the spectrum analyzer and the 
equalizer. This consists of : mains switch ON / OFF + Led indicator ; 
Equalizer input PINK NOISE/LINE ; Tape output : LINE/EQUALISER ; 
Analyzer input : LINE/EQUALISER ; Level control for the spectrum 
analyzer. 


PCB Top View : 
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Circuit Diagram: 
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21- MONO VU-METER 10 LEDS 

LEDs ^ * c&jk OP u-'ja] SjjU 

iCA\ o_ ^ % ^,iVurt4fl tyyW ,ijA'Al cj y*al\ & jluta < ^ ; LEDs ^ £)j£jj 

, jjjw) ^ ^ * ^Vu^ll jLnJI 

VU meter with a scale consisting of 10 LEDs and an adjustable input. Dot 
or bar indicator. Supplied with 1 front panel suitable for horizontal or 
vertical mounting. 

Specifications: 

1. 1 X 10 LED's 

2. BAR OR DOT MODE 

3. INDICATION RANGE: OdB = 0.775mVrms. 

-20dB, -lOdB, -7dB, -5dB, -3dB, -ldB, OdB, +ldB, +2dB, +3dB 

4. FREQUENCY RANGE: 20Hz tot 30KHz 

5. LOW INPUT FOR OdB: 150mV to 6Vrms (47K) 

6. HIGH INPUT FOR OdB: 1.5V to 60Vrms (470K). 

7. POWER SUPPLY: 10 to 15VDC / 110mA max. 

8. PCB DIMENSIONS: 68X37mm 



PCB Top View 
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Circuit Diagram 
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22- STEREO VU-METER 2x10 LEDS 

LEDs 1 ■ * r <jJjk Jc. (jjjIui) (jjLji! SjjlJ 

iCAjk \ o _ ) * ^vVudatt .$jilii! Ljj-uall ^ j1ul4 (jLajj t LEDs ^ * £>* S 

. j-ual ^ 0 * jLuljj 


Specifications 

1. Range : -20dB to +3dB 

2. Power supply : 10 - 15VDC / 250mA 

3. Input sensitivity : 

Low input : 150mV to 6Vrms (47K) 
High input : 1.5V to 60Vrms (470K) 

4. Dimensions : 37 x 68mm (1.5" x 2.7") (x2) 


PCB Top View 


Circuit Diagram 



Stereo VU meter with 2 x 10 LEDs (dot or bar indicator) and an 
adjustable input. Included in package: 1 front panel suitable for 
horizontal or vertical mounting. 
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23- PRECISION STEREO VU-METER 2X15 LEDS 

LEDS ^ 0 * t (Jjjla tjp (jjjlui) (j jluta AJLiL SjjU 

j 4Cj1jAa]| cLjj-uall J-4 L^hVu J j£*aj La£ a AjjA jjj] $ jit ill ^Vu/i 

j^at jSVt JLulaj t jjjluiVt ^xSai 4 dLLujllit) ^ Jj-uajUi Ajj^ S jililt (ill ^jjj ,lj| jb-uiil 

T * * ^VuAialt jbilt iCiljb o \ Y A^aJt ,(S jLjlaII ^JUJl J^iij jt ^^\\ 

.(JO* <i! 1" * — >jA t * ) ^iijiJI JfaJt .j^»t 



Features 

For visualization of audio signals. 

1. Can be used with mixing panels. 

2. Use with mixing panels, amplifiers, car audio systems... 

3. Easily connects to the line-level output (LOW INPUT) from any tape 
deck, stereo system, or CD player. 

5. A special input (HIGH INPUT) is provided, so that the unit can 
directly be connected to the speaker output of most systems. 

6. To make it universal, the readout can be set as DOT or BAR 
indication. 

7. The supplied display window for vertical or horizontal mounting 
makes the unit very attractive. 

8. If wanted, the unit can be calibrated by the means of a trim 
potentiometer. 


Specifications 

1. scale from : -23dB to +5dB (linear scale between -4 and +5dB) 

2. precision : ± 0.5dB (lKHz) 

3. input impedance : 

Low input: 150mV - 5Vrms 
High input: 1.5V - 50Vrms 

4. frequency range : 20Hz - 30kHz (-3dB) 

5. power supply : 12 - 15VDC / 300mA 

6. dimensions : 150 x 57mm (5.9" x 2.2") 
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PCB Top View: 



Circuit Diagram 
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24- AUDIO POWER METER 


SjJfi 4jj»bis ■ jj)J 


<jjAj 3 .Cit ( iiaj jl CAc-La^Jl ( ^s- ' V'‘ ''S' ^" j* , ^ 1 . 1 i jJ4l jli«j 

.CjlfL&Ull) i QA ij J*JJ UJ& S jjS jh^A ^11 ^Usj Vj Citj T * • * SjJS 1 _ # ja 

10 LED scale, up to 2000Wrms power measurements. Does not need a 
special power supply, because it is supplied directly from the speaker 
output. Ideal for car audio systems and PA systems. Also usable for 
bridged amplifiers. The unit can be used both horizontal and vertical. The 
kit comes with a front panel and four attractive front stickers, for the 
different scales. 


Specifications 

1. Four different scales : 
at 4 ohm load in low power mode 
at 4 ohm load in high power mode 
at 8 ohm load in low power mode 
at 8 ohm load in high power mode 

2. Minimum input sensitivity : l.lVrms (low power mode) 

3. Maximum input voltage : 130Vpeak (high power mode) 

4. Current consumption : 25mA at full scale 

5. Luminous intensity : 8 to 20mcd / LED 

6. Dimensions : 120 x 40 x 28mm (4.7" x 1.6" x l.r) 


0.3 to 400Wrms 
: 10 to 2000Wrms 
0.15 to 200Wrms 
: 5 to lOOOWrms 



PCB Top View: 



Circuit Diagram: 
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25- SOUND GENERATOR 


iiljA 5 jj ! J 


.SjIjVI i_y^xj L1 L^ y i\ ; '(suJ ‘Lalii.a CiLoi! ^ j l£j t( jjSjja j) SI^ Sjjl4t t-miUj 

.CjIj S (lileUudi SjjS - il.<_ y ly l \ • « » <■*■*■■ ,.»tt jUlSl j (Ci!ji ^ « _ A »■ aU 


The ideal device for DJ's, jingles for radio stations or just to attract 
attention. With one output for direct connection to a speaker and one line 
output for connecting to a mixer panel or amplifier. The following effects 
may be generated directly by means of a push button : Machine gun ■ 
European siren ■ Phasor gun ■ Racing car with motor howl ■ Screeching of 
car tires on a curve ■ Explosion ■ Mortar fire followed by explosion ■ Music 
: "Wild charge tune" or "Snake charmers tune" ■ US siren 



Specifications 

1. supply voltage : 8 - 10VDC / 100mA or 9V battery 

2. line output : lVrms 

3. speaker output : 1W 

4. PCB dimensions : 75 x 75mm (3.0" x 


PCB Top View: 


Circuit Diagram: 
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26- TELEPHONE AMPLIFIER 

ijlc- Iajju jjJ) jil S jjj ill i ji nl Vnj tAjj4 - a ILL a JI i in (jl jl (jj»- a lm 4 l JJC <_a&Luaj (jl (ji^sj 

— ^ ....'I 4 j»j| A CilfL&u - 1 '^*1 ■! .lie ilil j <, o CilfLxuiil .uLuiail £jXo (j^ jjSI (jjj jljail 

'(j a iim a jLu) CiijS I Y 


This telephone amplifier may be used as a free-standing amplifier with 
speaker, e.g. to listen to a telephone conversation, or the output may be 
connected to an amplifier or mixing panel (e.g. radio stations). 


4. 

5. 



Specifications 

1. Input : isolation transformer interface 

2. Speaker output : 0.5W / 8ohm 

3. Line output : OdB (0.775Vrms) 

Power supply : 7 - 9VAC or 9 - 12VDC / 150mA 
PCB dimensions : 63 x 52mm (2.5" x 2.1") 


PCB Top View: 


Circuit Diagram: 
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27- MONO 90Wrms VALVE POWER AMPLIFIER MODULE 

(Wrms ^ JIa) ) <-«1 a\ 4 nl jj Sjjlil jjLa dijl£ 


Sjil ill ^ jiud (jjj ^ ,_j lit ' »j jijQ~ a'I ujliS| | ja Aiauljj djlgA (jj£j (j| (jLaj 

Y1“« 4 ‘jlg'ii in a jja . j2jA til 1 Y o — JjjA Y £ JJjjII Jj^SI .gjUill f Uacl AjIUJI SjJaIIj 

Upgrade your guitar amp, jukebox or construct your own audio system 
with this superb valve amplifier module. Plenty of power, very low 
distortion, excellent bass response, this amp will satisfy even the most 
critical listener. It comes complete with PCB, toroidal custom made power 
and output transformers, all necessary valves and an extensive manual. 


Features 

1. 4 quality EL34 valves in push-pull combination 

2. Easy bias adjustment with LED readout 

3. Standby mode stretches valve life 

4. Soft start circuit prevents mains fuse tripping at power-up 

5. No-compromise quality components 

6. Custom made oversized toroid output and power transformers 

7. One single PCB ensures hassle free assembly and wirinn 

Specifications 

1. Valves : 4 x EL34, 1 x ECC81, lx ECC82 

2. Output power : 90Wrms at 4 or 8ohm 

3. Bandwidth : 2Hz to 125KHz (-3dB/lW) 

4. Harmonic distortion : 0,1% at lW/lKHz 

5. Signal/noise ratio : 104dB (A-weighted) 

6. Input sensitivity : lVrms minimum (adjustabl 

7. Stand-by power consumption : 60W 

8. Max. power consumption : 230W 

9. Assembled module dimensions : 320 x 345 x 130mm (12.6" x 
13.6" x 5.0") 



Circuit Diagram: 
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28- VALVE CONTROL AMPLIFIER 

ujLal j Ja <j£ $ jil J 


jLuJjj (jjj JIjiulj Cjjlill lift AJouij jj o^aLkil tiljljA <jj£j <jl 

^ *1 <£l^luux]j Sj^Sil j jLull) CiIji Y t * f Ua&l 4-jJUil SjjSilj 

.^J 

Features 

1. No compromise high-end design 

2. 4 inputs 

3. Exclusive, high finish, solid aluminum enclosure 

4. High quality ALPS volume potentiometer 

5. Full valve design 

6. Auto muting (warm up) at power on 

7. Highly reliable reed relay input selection 

8. Separate left and right input section 

9. Programmable level adjustment : +6dB for each input 

10. Regulated DC filament supply 

11. Output mute function 

12. Switchable monitor output (for tape, CDR, MD,...) 

Specifications 

1. Input sensitivity for OdB (0.775Vrms) out : approx. 200mV / 
50Kohm 

2. Maximum output level : 35Vpp 

3. Output load impedance : 10K or higher 

4. Signal to noise ratio (A-weighted ref. OdB out) : lOOdB 

5. Total harmonic distortion : <0.04% @lKHz / 47K load 

6. Gain : x2 or x4(+ 6dB on) 

7. Frequency response : 

* 7Hz to 150KHz (-3dB) @ x2 gain 

* 18Hz to 55KHz within 0.3dB 

8. Channel separation : 85dB @ OdB in 

9. Input cross talk : < -lOOdB @ OdB in 

10. AC power : 115Vac (100V to 120V) or 230Vac (220V to 240V) 

11. Consumption : 16W max. 

12. Dimensions : 290 x 165 x 68mm (11.4" x 6.5" x 2.7") 

13. Weight (net) : 2.7Kg (61b) 
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Circuit Diagram: 
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PCB Top View: 
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29- HIGH-END CONTROL AMPLIFIER £>» ^ ^ S>Ij 


JLuJIj Jjjiil (j±* ^Ay\ JjiiaSI CjjlSJl \±k AJsmul jj ij-uaJSI <jj£j <jl 

Ail ill jLua <^J| AiLuaVb liA t^JUllI ^Jp| f UaPl AallxSI SjjSIl j Jj^JI 


Features 

1. No compromise high-end design 
4 inputs 

Exclusive, high finish, solid aluminium enclosure 
High quality ALPS volume potentiometer 

5. Audio grade selected op-amps 

6. Capacitor-less output coupling 
Highly reliable reed relay input selection 
Separate left and right input section 
Programmable level adjustment : +6dB for each 
Headphones output 
Output mute function (except phones) 

Phono RIAA input section 
Phono input can be configured as line input 
Switchable monitor output (for tape, CDR, MD,.., 


2 . 

3. 

4. 


7. 

8 . 
9. 

10 . 

11 . 

12 . 

13. 

14. 



input 


) 


Specifications 

1. Input sensitivity for OdB (0.775Vrms) out : 

* PHONO : 3mV / 47Kohm 

* LINE : 200mV / 50Kohm 

2. Maximum output level : 26Vpp 

3. Signal to noise ratio (A-weighted ref. OdB out) : 

* LINE : >105dB 

* PHONO : 83dB 

4. Total harmonic distortion : 0.003% @lKHz 

5. Gain : x2 or x4 (+ 6dB on) 

6. Frequency response : 

* 4Hz to 500KHz (-3dB) @ x2 gain 

* 10Hz to lOOKHz within 0.3dB 

7. Channel separation : 90dB @ OdB in 

8. Input cross talk : < -lOOdB @ OdB in 

9. Headphones output : 250mW max. @ 32ohms 

10. AC power : 115Vac (100V to 120V) or 230Vac (220V to 240V) 

11. Consumption : 6W max. 

12. Dimensions : 290 x 165 x 68mm (11.4" x 6.5" x 2.7") 

13. Weight (net) : 2.2Kg (4.8Lbs) 
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Circuit Diagram: 
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POWER SUPPLY SECTION 
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30- PASSIVE PREAMP WITH RF REMOTE CONTROLLER 

(jjJljJl CilujA Jjjjla o&) SjjJ* jAa S>b 


(dl jlut4 juA till jAa SjjIJ jA JjVI ^uulil c>^ Sjijill £ jj £& 

^Aluuxi) jLnll t l!i3j2 ^ Y ^AIulaII .S jj) All ^ Aju ^Vitt Aj (ill ^jjj ^111 ^Aaull S jj!a ^utillj 

jja 4| ^ r.. 

Features 

1. Two stereo level RCA inputs 

2. One stereo RCA output to power amp 

3. Motor controlled volume control 
RF remote control for all functions 
The remote does not need to 'see' the receiver 
Self-learning code 

Range : up to 15m (50ft) depending on environment 
Manual operation possible 
Gold plated RCA connectors 
Relay controlled input selection 
Totally passive 


4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

11 . 


Specifications 

Preamp : 



* Inputs : 2 (line level) 

* Output : 1 (line level) 

* Input impedance : 5Kohm 

* Output impedance : < 2.5Kohm 

* Volume control speed : 15s typ. (0 to max. volume) 

* Dimensions : 235 x 165 x 47mm (9.3" x 6.5" x 1.9") 

* Power supply : 12VDC / 300mA 


Remote control : 

* 433MHz operation 

* Approved design (report BLC/96-0452 according to 
I-ETS 300 220) 

* Key chain-style 

* Battery (not included) : 12V type { HYPERLINK 
"http://www.velleman.be/product.asp?id = 17377" >, { HYPERLINK 
"http://www.velleman.be/product.asp?id = 7407" >, ... 

* Dimensions : 39 x 15 x 57mm (1.5" x 0.6" x 2.3") 
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Circuit Diagram: 




PCB Top View: 



o n 


201 












































































31- ELECTRONIC RECORD/PLAYBACK MODULE 

1 S Jlc-I j Jja-utj ujl£ 


tCiljS \ A- A ^ .Ja-ulaSI JJLuu S Jl&l A-utLal 4 -jjLj t * SxJ cjj^2 Ja-uuj (jj t*l fcai 

.cjj j ^ T S jJiJIj 


High-quality, natural voice/audio reproduction. Can be used to greet 
visitors, play pranks, warn burglars,... EEPROM technology with 100-year 
message retention. Microphone included. Up to 20 seconds of recording 
time per module. No memory loss in case of power failure. Loudspeaker 
and line-out included. 2 Play modes : Push once to play message / Play 
message until button is released. Add an optional rotary switch for 
message selection. 

Specifications: 

1. 8 ~ 16 ohm, 12mW speaker output 

2. power supply : 8 - 18Vdc, or 6V battery (4 x AA of AAA) 

3. power consumption : 

* DC power supply : 4mA in standby, max 100mA when playback 

* Battery operated : 20pA in standby, max 100mA when playback 

4. sampling frequency : 6.4KHz 

5. dimensions : 94 x 73 x 25mm (3.7" 


PCB Top View: 
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Circuit Diagram: 
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32- HIGH-END MONO MOSFET POWER AMPLIFIER 

ujSjLuiV S jjU 


V l$j) (^1 » jUa l<n") Laijfr Lit Jjmu » jj| a!I £j| La£ lifcLuiU Sjl*ib SjjIjII Jsjj Slelj^ u&j 

£ • CilcL&ui j»l jaJLuiI .lie- ujlj ^ « SjJS . j JjjLuu ll&j 


Features 

• No compromise high-end design 

• Ideal to place next to the speaker (short wires to the speaker) 

• Auto-power on possibility when input signal is sensed 

• Auto-standby function when no input signal is sensed 

• Exclusive, high finish, solid aluminium enclosure 

• High quality D-MOS IC output stage 

• Total of 40.000uF power supply capacitors 

• Relay-less speaker DC protection 

• Real Clipping distortion indication 

• Power output level indication with backlight 

• Bypass output to drive bi-wired speakers using separate amplifiers 

• Double overheating protection with LED indication 

• High grade speaker and input connections 

• Overload protection 


Specifications 

• Input : 

■ input sensitivity for maximum output : 

■ input impedance : 15Kohm 

■ minimum auto switch on voltage : 5mVrms 

• Output : 

■ maximum RMS output power 4ohm : 90W 

■ maximum RMS output power 8ohm : 70W 

■ dynamic RMS output power in 4ohm : 125W 

■ minimum load impedance : 4 ohm 

■ damping factor (ref. 8ohm 100Hz) : > 1000 

• Audio : 

■ signal-to-noise ratio (A-weighted ref. max. out) : >105dB 

■ total harmonic distortion : 0.003% @ lKHz ref 1W 

■ frequency response : 9Hz to 120KHz (-3dB) in 50W 

• Power Requirements : depends on version 

■ AC power : 115Vac (110V to 120V) or 230Vac (220V to 240V) 

■ consumption : 100W max. 

■ dimensions : 290 x 165 x 68mm (11.4" x 6.5" x 2.7") 

■ weight (net) : 3.4Kg (7.5Lbs) 



OdBm (= 0.775Vrms) 
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PCB Top View: 
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Circuit Diagram: 
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AudicAHi Fi Applications 

1- IC-Radio HF-MF-LF NO.B013 

jililjS A AjjUsaa Sjj| All .AjjjJaJI j AjlL)j.*!! ljI AAijaJl JL&Lwl ,j_a A * < aj jjA) jJ 4jaj-uu SjJlA 

j i_JLui uijla 4J w 1 a*<Atl iIua A --* 1 * * A^jjJaj t—»l ‘j < ,j-» a£UJI AjV .CjIj ' L^J SjAJJ ^ --**■ 

f LLj. |Q J) <AUa£j Agjihrtlt 9 jjI All ( _ J ic- l^jlLa £*2ajj AjV uil jJaVl A^i ( _ J -2 4_a5lt 4j Q A jJ All j <_ia.j«4 j-il 
ljIaajJII] 11 j Aasjj_aII uIaj jJill \ * 4_jli] aa£- ijjSj du^ uLLall cJLL 4 JIa&LujI Ji t-ifrjj a_!I aajjJI ylc 
4j|j]xuul (jic. 4iL <j£ij 4j 4 i^l ^i| 4 1 hi It ylt SjaaiIaa < a 1 all i_S-L ^jJLl Vj ALjJail ljI AAjAii! ^ > « j 4 h > mjIaJI 

4 jI at all 4 jlLa 3I ^Ijil j JIaAL AAjaI! jLu^U 4JI jja-uj^l 9 AA JilA uilaJLi A , ^14. U A «Uatt » ,>.* 4 _i2jj 

jjja j|j ulSj Antenna tP'j^ >-» * • -y <y» Aijia diu> ^, vVi mi j' u-S- 4 * * * * * * -^' u-*j aaIj^Vi 

. JUaai JUiLuiVl cP ^ oh' j*JI 

An easy to mount radio with loudspeaker. It is possible to receive high, medium 
or long frequency. Operating mode: single-circuit. For 9V. Output: max. 1 Watt. 
Excellent sound. 

Please make sure that the components will be built in correctly. As far as the 
electrolytic capacitors are concerned, positive and negative must be observed. 
The diode 11 D" has a ring on one side which has to coincide with the assembly 
print. The 1C has an indent on one side which also has to correspond to the 
assembly print. Depending on the frequency range you want to receive, a coil has 
to be wind on the enclosed ferrite rod. 

For high frequency approx. 10 turns, for medium frequency approx. 64 turns and 
for long frequency approx. 110 turns. 

Do not wind the coil directly on the ferrite rod, but on a paperboard roll and insert 
the ferrite rod into this roll. The receiver will be adjusted by pulling out or pushing 
in the ferrite rod into the coil. 

It is only possible to wind one coil each time. The ends of wire should be rubbed 
with emery paper in order to remove the enameled cover, then they have to be 
tinned and connected with the board. 

Now the antenna has to be connected. For this purpose use any insulated wire, 
approx. 2...20 meters long, and extend it in the room or outside as wide as 
possible and connect the end with the board according to the drawing. 

In case you intend to extend the antenna in the open, it is absolutely necessary to 
observe the lightening protection regulations! Please ask your electrician! The 
more the antenna wire has been extended, the better will be the reception. 

If you have an antenna cable connection in your house, you may also operate 
this radio at the antenna cable connection provided radio programs are fed, too. 
Then connect the antenna input of the radio to the internal conductor of the 
coaxial cable connection! As battery we recommend a powerful 9V battery or 
even better 2 flat batteries of 4.5V connected in series. Adjust the volume with the 
pot "P". 

The loudspeaker will achieve the best sound if it is installed in a case. If it is 
placed loose on the table, the case as resonance body lacks and sound and 
volume will be poor. By means of a step switch it is possible to switch the coil 
over. 
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LAYOUT AND TOP VIEW 



2- Fog Horn, 5W No. bois 

^ua3ij diljS ^ y-i ,0 Qji JiA A^-aj JjUljj _ Ajujj ^C- j-aj j_a uj^A AjJ jjj ^jjSj ajj| a]| aAA 

Jj^ajla Jjjajj (jl AjVj T2 jjIuyjjljjJI ( _jJc Ajjjj]| Aajjjji i_u£jj (j_a AjV. ^jl A ljU-Lj™ i—Jiajjj Cj)j 0 LgJ ejAjS 

. ULoj Ifj 

generates a deep, noisy sound similar to the fog-horns of ships. Operating 
voltage: 4,5...12 volts. Power: max. 5W depending on the voltage. For 8 ohms - 
loudspeakers. It is required to connect a loudspeaker of 8 ohms to operate the 
fog-horn. Several loudspeakers should be tested by listening to chose that 
loudspeaker with best fidelity and highest volume level. It is required to use a 
built-in loudspeaker so that the chassis functions as a sound-board. A 
loudspeaker with an open chassis results in a poor and too low sound. The 
attached cooling clip has to be fixed on the transistor T2. The transistor is to be 
pushed to its edge into the cooling clip and must fit tight in it. The cooling clip 
may not contact any other metal part but the transistor; it shall also receive 
sufficient air supply. The requested sound is to be adjusted with the trimmer "Tr". 
Please pay attention to sufficient power supply! The unit requires a power supply 
of 300mA, depending on the voltage! If the fog horn doesn't work properly during 
battery operation (baby- or monocells), the internal resistance of the batteries 
may be too high. In this case, an electrolytic capacitor lOOOpF 12V (between + and 
-) should be fitted parallel to the voltage connection of the board. 
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LAYOUT & TOP Vlcvw 



CIRCUIT DIAGRAM 


3-FM Oscillator 2W No. B018 (^J l 

SjJ 2 j Cil Y A JjaLuall ^ Y « ^Jj A < (j^j JJjjj 9 JJ^la #jL*ij ^Uub 9 jjI Alt ^jIj 

jjft <_ijilaal) lIIaII j . Jjd!l jjj£ £ jIaa I JAj ‘Luala. jjJlj AJaa^j f LujV SjjIaJ! bIA ■•■ 'A.-.,,.-.j j Y 

.All ■ -ia-jj ^a 


Adjustable: approx. 80...120 MHz. Operating voltage: 9...26V=, max. 2W input. 
Suitable for microphone or tape connector. In the EC the device may only be used 
by licensed radio amateurs. The use as bugging device (mini-spy) or private radio 
transmitter is prohibited and a punishable offence in many countries (e.g. 

Europe). Exceptions exist in the USA or international waters. The required coil is 
not enclosed. It is to be wound by using own material (bare wire). This FM- 
transmitter has a maximal power of 2 Watt input with approx. 26 Volt=. Although, 
we recommend when using it as ordinary test oscillator to operate solely with 


209 



















Hlg EL-flEKHELY 

^2*^ & BROTHERS CO. LTD. 


9V=. In case the capacity is used fully the transistor T2 has to be cooled through 
a cooling star (the cooling star is not included in the construction set). With 
operating voltages over 10V it is necessary to include this cooling star! We 
recommend to operate the transmitter through a battery. In the first place 
because then it will be impossible that any high frequency is radiated accidentally 
through the lead to the power supply, and in the second place the transmitter will 
be "free of humming". With the trimmer potentiometer "P" value of modulation 
can be adjusted. You may connect a dynamic microphone, a tape recorder or a 
tone generator at the input of the transmitter. Please use bare and solid wire 
(silver-plated or tin-plated or copper-bright) with a wire diameter of 0.5...1 mm to 
manufacture the coil. Wind the wire on a round body with a diameter of 3 mm (e.g. 
a drill) with 4 turns. Then pull the coil from the wound body and solder the coil 
with a leg length of approx. 2...4 mm into the board. Bend the wire windings apart 
so that the windings do not touch each other. Depending on the desired 
frequency range, you may also make more windings (e.g. 5 windings for 
transmitter frequencies of < 90 MHz and 3 windings for transmitter frequencies of 
>110 MHz. For the fine tuning bend the coil slightly: Pressing together the coil 
reduces the transmitter frequency (if necessary, insert one coil with 1 more 
winding = 5 turns). Pulling apart the coil increases the transmitter frequency (or 
uncoil 1 winding = 3 turns). Please note that the oscillator produces so-called 
’’harmonic waves”, if no filters are installed in addition. That means: if the basic 
transmitter frequency is e.g. 90 MHz, it may happen that it has a weak harmonic 
wave (transmitter frequency >100 MHz), too. You have to tune-in the transmitter 
in such a manner that the strongest transmitter frequency is in the desired 
frequency range (with the signal level measuring set in many receivers). At the 
antenna output, the radio amateur may connect a bar antenna or an insulated 
strand (as an antenna) and thus transmit kilometer-long. Length of the bar 
antenna or strand: approx. 75 cm. 
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LAYOUT AND TOP VIEW 
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CIRCUIT DIAGRAM 


4- 6-channel microphone music light no. B 022 j 1 j^> SjiU 

AxuuUa S jjljll 5 J SU2 JSJ (lilj 0 • • SjjSj 4 ja 2 ^->»* £ji (jiaj LaS s ^yjfr SUs J£ ^3 

CjlclSj jLuu^II Cj^Lual 

Each channel can be adjusted separately. It is feasible to connect lamps up to 
max. 500 Watt / 230 Volt ~ per channel. Extremely high input sensitivity! For 
discotheques, party rooms, etc... This microphone lighting console has 2 

microphones at the entries. Therefore, it is not necessary to produce a cable 
junction to the stereo systems. It is solely possible to connect glow lamps 230 
Volt ~, never use quartz or fluorescent lamps, It is advisable to place within the 
230V~ current supply a fuse of 10 Ampere! Please observe at any circumstances 
the VDE-safety regulations! For example, complete touch-protection of all 
elements carrying current, earthing of all metal lamp sockets, pull-relief of all 
cables, etc. We recommend to have the mounting before the first operation tested 
by an expert, Short circuits and overloads will lead to the immediate destruction 
of the thyristors, In case that during operation one of the channels of the 
microphone music light won't react, it is necessary to turn down slightly one of 
the channels which possibly flashes too much. 


211 






















































iSjgEL-flEKHELY 

^2*^ & BROTHERS CO. LTD. 




LAYOUT AND TOP VIEW 



CIRCUIT DIAGRAM 


5 -Audioscope no. B027 SjjIj 

<ji Sift ja \a ujaI) £la£U l*_u >il jajj < _ 5 j 1| j ^-ul-ui yJc 4j f |Jj« Jajla^ a jil All aia> 

. <jj% u'j u^V' J- 5 ^ J U * 1 


produces vertical black bars on the TV-screen, which move according to the 
rhythm of the music (similar to an oscillator The cable between the television and 
the audio scope should be as short as possible and screened (coaxial cable). 
Please carry out the mounting according to the figure, At the AF input is to be 
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connected the sound source (e.g. radio, tape recorder, etc.) which should be 
controlled by the audio scope. Balancing is realized through the potentiometer. 
The television is set on channel 2, 3 or 4, depending on the picture quality. The 
audio scope should the be regulated through the control T achieving on the 
viewing screen one or several bars with clear outlines. Attention! Whenever you 
are regulating with the control T the picture, it is necessary to close the 
potentiometer P (at the stop at the left side). The most efficient operating voltage 
between 9..14V could be determined through tests! 



LA YOU AND TOP VIEW 



CIRCUIT DIAGRAM 


6- Listening-Stethoscope No. B069_MaJi qa cHuaj 

,.l,,,-vtl jjAui ,jfr ajUc (jAj jiltj uIjjSHj AjuSjII rL uiV! a aia . 

4-ajlL&I) (jl -<■*■*'< (jS-ajj AjjJVI ljUI jjaJ) ji JlilaVt ljLcLujj j jiua (jj&jZj A ; 

.5 

You are able to listen through thin walls, doors, windows, etc. Highly sensitive 
preamplifier with microphone capsule and headphone. To be used for observing 
animals (e.g. mice), as baby-alarm etc. UB: 9V. The 1C has to be placed so, that 
the notches on the case of the 1C coincide with the marks on the p.w.b.. 
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Controlling of volume and sensitivity can be achieved with the potentiometer. In 
case of disturbances like bubbling, humming etc., the p.w.b. has to be placed in a 
metal case, connecting the case with "earth" (negative pole at the battery). For 
monitoring babies, animals etc. the p.w.b. may be situated with the microphone in 
the room wich you want to listen. The microphone is so sensitive that even 
inferior noises are listened. The cable of the headphone and of the current supply 
can be extended in any length. The microphone should not be connected through 
a longer cable with the p.w.b.! If the p.w.b. (printed wiring board) with the 
microphone capsule cannot be situated directly in the room which you want to 
listen, the microphone must be fixed with adhesive tape at the most sound 
conducting window or door. Through a cable (3...4 m) the headphone is 
connected with the p.w.b. The listening person has to be quite remote from the 
capsule. In this room should not be any noises because of following reasons: The 
microphone capsule has to pick up even weak noises coming from the other 
room. Therefore, turn on the amplifier considerably so that particular inferior 
noises are recorded. You must consider that the capsule does not distinguish 
between the sounds in the listened room and the noises in the "control room". 
That's why the noises in the control room are amplified. Usually, these noises are 
louder and therefore the listener may hear his own respiratory sounds like 
listening to a "thundering storm". To prevent this, the person must sit 3...5 m far 
from the capsule. Therefore, any noises must the omitted because they will surely 
drown out the noises coming from the listened room and will make it impossible 
to listen. Besides, it lasts ten minutes till the ear gets accustomed to the weak 
noises coming from the listened room, after it had suffered from absorbing any 
ambient noise in the controlled room (the amplifier amplifies anything). Listening 
will only be achieved using sound conducting materials: windows with one pane, 
massive doors, plaster walls, wooden floors etc. Listening is not possible 
through stone walls, sound-insolated walls etc. Advice: The microphone case 
must be situated directly and firmly on the listened resonance body (e.g. door) 
because the capsule absorbs the noises generally through the case of the 
capsule as "sounds in solids". The capsule may not be fixed with e.g. rubber 
foam! We should inform you that this construction unit is exclusively designed to 
be used for observing animals (listening mice ducts) or for technical application 
(e.g. listening water pipes to detect drop-noises) or for listening any noises of 
bearings in the interior of the engines. The intercepting of conversations of 
persons and of strange flats etc. is liable to a penalty. 
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LAYOUT AND TOP VIEW 



7- universal Pre-Amplifier No. B073 Super Wideband: Approx. 10 Hz.,.1 50 kHz 

JjjjA \ o » « Qa 


Y Jl • , Y (jA diJj2 • , • Y yJl • , • • Y ^ dilji V • ^1 \ Y (jA JjLuu »jil.lJl J*«J 

Ufuu 3 jj| j]| dil Jj I jj . diji^3l till jjZaj AjiUJl Sjd&ll dll jj£a! ^ildul j;<»< ~ j .dJjfi 

. power supply J'lOOpF 30V <-«&» Jj-ajjj J jjLiali 


step preamplifier for 12...30V= operating voltage. Input: 2...20mV, output: 
200mV...2V. 

Application: pre-amplifier for high-power amplifier, headphones-amplifier, etc. 
This pre-amplifier operates with 12...30V= power supplies. It is not necessary to 
stabilize the voltage, however, it needs to be filtered. If the pre-amplifier starts 
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humming or oscillating (continuous tone) due to poorly filtered voltage, you 
should connect an electrolytic capacitor of approx. lOOpF 30V between + and - 
parallel to the power supply of the pre-amplifier. The connection-wires "input" 
and "output" of the amplifier must be connected with shielded cables. In any 
case, the braided screen has to be connected to the junction marked by . If 
shielded cables are not used, hum-interferences might occur: the amplifier will 
transmit 50Hz-humming simultaneously with the signal amplified. Signal sources 
from 2mV to 20mV output voltages may be connected directly, e.g. microphones, 
etc. The connection of sources with over 20mV output voltage (e.g. record player 
with crystal-system, etc.) might result in blasting the pre-amplifier and 
distortions. In this case, a potentiometer should be connected before the input to 
regulate the input voltage to a lower level. Recommended potentiometers or 
trimming potentiometers: from 1 k to 100 k. In very rare cases, the pre-amplifier 
could start oscillating when fed by batteries with a too small internal resistance. 
In case this happens, an electrolytic capacitor of approx. lOOpF 30V has to be 
connected parallel to the power supply. 



LAYOUT AND TOP VIEW 
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Safety instructions for B073 

These operating instructions belong to this product. They contain important 
instructions for operation and handling. Please keep this in mind when passing 
the product on to another person. This kit is not intended for persons under 14 
years (it has no CE approval as a children's toy). Never expose this kit to high 
temperatures, strong vibrations or humidity. Setting into operation has to be 
done by adequate qualified personnel in order to guarantee the safe operation of 
this product. 

The operating voltage may only be drawn from a battery or power supply unit 
tested for safety. The regulations for prevention of accidents for electrical 
installations and operating material of the industrial employer's liability insurance 
association are to be observed in industrial facilities. In schools, training centers 
and do-it-yourself workshops, the operation of this appliance is to be supervised 
reliably by trained personnel. Never place the appliance close to combustible or 
inflammable materials (e.g. curtains).We do not assume any liability for material 
damage or personal injury caused by non-compliance with the operating 
instructions and these safety instructions as well as for its consequential damage 

8- Amplifier 12W no. B075 Sjflj 

»***■. .■** t CiSjfl Y1 A Jj* ■ ""'ty i '*"■'! If Uj Cilj \ Y ^1) t (jA ^jiJI t 

. JjjjjA jLS Y • <jJI JjjjjA t • jj]| JjQaj < A yj] \ , 1 ljL&I «miB 


Hi-Fi amplifier, output: 4...12 watts, depends on operating voltage and 
loudspeaker. Operating voltage: 8...16V. For loudspeakers of 1,6...8 ohms. 
Frequency range: approx. 40...20.000 Hz. Vi: 50mV. 

Required cooling element: approx. 10 x 4 x 2 cm (cooling fan). Please pay 
attention to the proper assembly of the board: the electrolytic capacitors are to be 
installed in the appropriate position (+ and -). The 1C must be screwed on the 
cooling unit. The cooling unit must be mounted insulated, as it is electrically 
connected to the 1C. Accordingly, the cooling unit may not be screwed directly on 
the housing, etc.! The cooling unit could be to small, if the amplifier is 
continuously operated at max. power output. When the 1C "turns off" due to 
extreme rise in temperature (overheating protection), a larger cooling unit should 
be used. Signal sources of min. 50mV output voltage (e.g. record players with 
crystal-system, cassette-players etc.) can be connected to this amplifier. 

An increase of the sensitivity to approx. ImV may be attained by a pre-amplifier 
(e.g. Kemo-kit no. B073). Upon this, you may also connect microphones. When 
magnetic-shell record players are to be connected, it is necessary to use an 
equalizing pre-amplifier (e.g. B074). For stereo operation always use two 
amplifiers: one for each channel. A sufficiently strong accumulator (car 
accommodator) is required for operation. Power output of the amplifier: 

At 14V with a 4 ohms loudspeaker connected: approx. 6 watts. 

At 16V with a 1,6 ohms loudspeaker connected: approx. 12 watts. 

At 16V with a 4 ohms loudspeaker connected: approx. 8 watts. 

The impedance may be modified by switching several loudspeaker in series or 
parallel. 
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LAYOUT AND TOP VIEW 


9- Amplifier 80 Watt no. bo86 a > 

^1 JjjjA Y • (j^» JJjlSI Jjlkill SjiljJI J^ju 4 CiljS t • (jl\ Cilji Y t (jA JJuiuIl 4 ililj A • jjjSj SjjIj 

. ^ yJI £ ljI&I <■ nil »4 JjjjA Y • 

High quality power amplifier with 1C. Operating voltage: 24...40 Volt. For 
loudspeaker 4...16 Ohm. F: approx. 20...20.000 Hz. Required cooling element: 
cooling fin with min. 2K/W (min. approx. 15x5x3 cm) and insulating material (3 x 
TO220), not included in the construction set! Please take special care that the 
elcas (+ and -) and the diodes are mounted correctly. The two transistors and the 
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1C as well have to be mounted, insulated and plane on a sufficiently great cooling 
element (min. 2K/W). Please make sure by testing with an ohmmeter that the 
cooling plates of the transistors and of the IC's do not have actually any 
conductive connection through the cooling element. The amplifier should never, 
even for some seconds, be operated for "testing" without cooling element. Due to 
the great power the transistors may be "killed" within 3..5 seconds by "heat". The 
amplifier has an input sensitivity of approx. 800mV. If the resistance R4 (100k) will 
be replaced by a resistance 270k, sensitivity will increase approx, up to 400mV. 
The circuitry will, however, work considerably more stabilized with 100k. The 
mains supply unit has to be well filtered and should not show more than 42V 
during no-load running! For best results, we recommend a stabilized mains 
supply unit 40V 3A. If the amplifier tends to self-vibration due to a far too low 
interior resistance of the mains supply unit, it will be necessary to place parallel 
to the current supply on the amplifier board an elca of 4700pF 50V. The amplifier 
will achieve max. power at 40V voltage and with a 4 Ohm loudspeaker. With lower 
voltages and highly ohmic loudspeakers power will accordingly decrease. In case 
that the input sensitivity is not sufficient for the desired application, it is 
necessary to pre connect a pre-amplifier. For this purpose, you may use, for 
example, our pre-amplifier construction set B 073. A pre-amplifier will always be 
necessary, if it is wanted to connect signal sources with an output voltage below 
800mV (e.g. microphones, disc-players, etc.)! Short circuits, overloads, too high 
operating voltage or too low loudspeaker impedance (under 4 Ohm) will lead to 
destruction of the IC's and of the transistors! It is advisable to use screened cable 
for the wiring of the input of the amplifier, connecting the screening network with 
"earth". Volume can be adjusted with a rotary potentiometer 10k log. (The 
potentiometer is not included in the construction set). 



LAYOUT AND TOP VIEW 


219 




















CIRCUIT DIAGRAM 


10- Microphone preamplifier no. bo9o 

i Cilji • , * £ ul\ > , < > Y (jA .1^ t jL& \ « » yJj j»jl £ qa (j _j2jjLl 4 j_ji <Lajlia lajjJa (jLaj 

1 ^. JjjjA jL£ £ < ^J) JjjjA Y • Jjlkiil t <Laj2 ^ CA^iJ ^ , A SjjI^U pji 

. cAji Y . (> JU1I 

The input impedance is adjustable for any microphone from 4 Ohm up to 100 k 
Ohm. 

Input: approx. 2...40mV. Output: max. 1,8 Vpp. 

Amplification is adjustable. 

F: approx. 20...40.000 Hz. For 6...20 Volt=. 

It is advisable to fit the preamplifier into a compact metal housing. Then, it is 
necessary to ground the housing with the negative pole of the current lead on the 
printed board. The microphone has to be connected through screened cable, the 
screening should be connected at the printed board with the ground connection. 
The output has to be connected also with screened cable. The operating voltage 
should be supplied either through a battery or through a well filtered power 
supply. In case that the voltage and the combined ground connection coincide 
with the reconnected final amplifier, it is possible to take the operating voltage 
even from the final amplifier. The input impedance could be adjusted through the 
resistance Ri. Depending on the microphone in use, you may insert into the 
printed board one of the three enclosed resistances. 
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11 -SPECIAL ANTENNA AMPLIFIER 30 ... 850 MHz No. B099 Sjflj 

<Lajlia t \ T H (jA t A o > V « ^4 ^ JJjj JjUaj jj JLSlmVt jjLa 

(jjjjluuJt w '**" JU-jVI JLSiuil AjjA ll utuilla jA j t JjjouuA Y • AajA t "l • 

.UHFjVHF 

Wideband antenna amplifier, approx. 30...850 MHz. Operating voltage: 9...12 Volt. 
Input and output impedance: 60 Ohm. Amplification max. 20dB. No need of 
balancing. Especially suitable for amplification of weak television signals within 
VHF and UHF range as well as for amateurs receivers. Please solder all 
components parts on the printed board using connecting terminals as short as 
possible! The antenna coaxial cable has to be connected with the amplifier at the 
copper surface of the board. Doing so, the inner conductor of the coaxial cable 
has to be placed on the soldering spots "ON" resp. "OFF" and the screening 
network on earth. These are the great copper surfaces beside the Kemo mark. 

The printed board should be mounted into an enclosed metal housing. It is 
necessary to connect ground (negative terminal) of the printed board with the 
housing. The nearer the amplifier has been mounted to the antenna, the better the 
received power. For operation it is necessary to use either a well filtered 
stabilized power supply or a battery. 
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CIRCUIT DIAGRAM 


12-VHF-Receiver 9V= No. bioo _ JLSiuj! s>b 

laj <ilUA du*. 4 AJLjIaj jj fj I j| 4j]le »J VHF Jt CjI JJjj Jj&uii S jj| jJt sift 
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. ^4 o i_alall ^4 Xilil t j jc lJlL - Y 

. ^cjjJoaII ^ i J*ajj ^j| ^4 A AiLuM i_iLa J£ jL Xu -Y 

High-quality VHF-receiver with special-IC. There are hardly tuning necessity (2 
coils to be winded). Extraordinary sensitive + selective. Output: approx. 40mV for 
a final amplifier or earphone. The two coils LI and L2 have to be winded using the 
enclosed silver-coated wire as indicated in the following: At a 5 mm borer you 
have to wind 4 windings with the wire, then pull out the borer and stretch the two 
terminals of the coil up to 8 mm, so that they can fit into the drillings of the board. 
The windings should never have contact. Please take special care while mounting 
the diodes, that they have been placed on the board the right way (see equipping 
print page 11). The 1C has been marked with a notch at one side, which has to 
coincide with the corresponding mark on the board. The 1C should be placed at 
last, that means after having finished equipping of the board, into the socket. The 
printed board has to be operated through a 9V battery. With the aid of the 
potentiometer it is feasible to adjust the sending stations (tuning). At the antenna 
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connection you have to place an approx. 80...100 cm wire as antenna (or 
telescopic antenna). At the outputs of this radio it is either possible to connect a 
highly ohmic crystal-earphone (impedance 50 K Ohm) or a loudspeaker (for 
loudspeaker reception). For this purpose, we recommend our well-tried Kemo- 
amplifier-kits, available in any power between 2.5...200 Watt. Please ask your 
dealer! 
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CIRCUIT DIAGRAM 


13-Stereo-Tone-Control No. B110 ciului ^ s>t j 

^ treble J> j bass Jtj volume J' ^ ^ JjS » ja 

^ treble J'j bass Jt ^ SjUiV! V ^ shielded 

. p4 3 p3 Jwjk & volume Jt ^ j^alt. p2 j pi Sjjtull 

This stereo-tone-control may be connected in front of the output-amplifier. Treble, 
bass, and volume are separately adjustable. Operating voltage: 9-18 volts. The 
connection cables of output amplifier and signal source (e.g. record player) must 
be shielded in order to avoid a humming noise. Connect the shielding to the 
connection indicated by the mass-symbol. It is also recommended to encase the 
board in a shielding case (metal housing). The metal case must be connected to 
mass. 

Treble and bass of both stereo-channels can be adjusted with the stereo-tandem 
potentiometers PI + P2). The volume of the right and the left channel is 
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separately adjustable with potentiometer P3 and P4. Due to this, a balance 
regulator is not necessary. 



LAYOUT AND TOP VIEW 



CIRCUIT DIAGRAM 


14-Stereo amplifier 2x8 Watt - 6—15 V No. B114 (Idj A JJjlui jA* 

I j) La 250mV 4 ill i nt l$Jj j»j! S "l yJI t (jjt CjltLuJ) a^j|j]| a4A » <■**!. 

Jla a jLu&U (jj) Hj) jjLa £y» JjV a jjI -ill Ja L u u i i—ijlhall qa J3l £Jil a jUui^I 

. 40hm AcIauj 15V la.lje Jala I 4 I ajja aJjSaj B073 

For loudspeaker 4...16 Ohm All components parts have to be mounted, according 
to the parts list, onto the printed board, including the potentiometers. The 
amplifier has an input sensitivity of approx. 250mV. In case that the signal 
sources are to be connected at minor output voltages (e.g. microphones), it is 
necessary to pre connect a preamplifier. We recommend, depending on the 
different usages, our universal preamplifier B073, our stereo sound corrector with 
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preamplifier B110 or when using magnetic stereo record players our stereo 
equalizing preamplifier B074. The amplifier will achieve maximal power solely 
with 15V operating voltage and with a 4 Ohm loudspeaker. With minor operating 
voltages and higher loudspeaker impedance rates power will increase 
correspondingly. Please use solely screened wires when carrying out the 
connections at the input of the amplifier and make sure connecting the screening 
network with "earth" (negative battery). The screened wire will avoid any hum 
interferences within the amplifier. 



TOP VIEW 



15- Amplifier 8 Watt No. B115 _ cj)j a s 
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HiFi-amplifier with one 1C. Operating voltage: 6...16 Volt. Sensitivity: approx. 
160mV, for loudspeakers 4...16 Ohm. Frequency range: 40Hz-20kHz. The 
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potentiometer "P" has to be connected through short wires with the printed 
board. At the amplifier could be connected signal sources with at least 160mV 
output voltage (e.g. crystal record players, cassette recorders, etc.). With a pre¬ 
amplifier (e.g. kit B 073) it will be feasible to increase the sensitivity up to approx. 
1 mV. Then, it would be possible to connect microphones, too. In case that you 
want to connect at the amplifier magnetic record players, it will be necessary to 
pre-connect an equalizing pre-amplifier (e.g. B 074). 

The amplifier will achieve its max. power with 8 W at an operating voltage of 16 V. 
With lower voltage, the max. power will decrease correspondingly. 
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CIRCUIT DIAGRAM 


16- Mini-VHF-oscillator no. bii7 _ VHF JtmJ 3>sb 

S9V J**2j 108MHz 88MHz <> VHF Jt jOai cil jJjjj SjiljJt9 ja 

(jiaxj ^jIaa s jjl saA ..I £jj jUjc^I . # jUiVI j j (jjkjjZ-j AouiUuiaJ) 

. (jk l^JUaluiV jlaJl ^ (jiuJt ^k 9 JA JLujijVI 9jj! J ^I.vVuhI (jIaaII . J5L1I ^kj ulljjial!) 

88...108 MHz. Operating voltage: 9 Volt battery. Extremely sensitive input for 
microphones, record-players, signal generator etc. 

Attention: The operation and the possession of this transmitter as monitoring 
transmitter (Mini-agent) or as any other free radiating transmitter is liable to 
penalty It is absolutely necessary to operate the device exclusively for test 
purposes after having placed it into a HF-proof metal housing (according to 
communication regulations it is forbidden to radiate any HF-radiation externally). 
Possibly the transmitter may be used on ships within international seas, e.g. as 


226 




























Hlg EL-flEKHELY 

^2*^ & BROTHERS CO. LTD. 


SOS-transmitter, for the own radio-station, etc. The coil has been enclosed 
already wound and has to be soldered into the holes marked with "L". The 
microphone input is extraordinary sensitive. In case the transmitter may 
overdrive after receiving an extreme input signal, it is necessary to pre connect a 
trimmer potentiometer of approx. lOOkOhm as voltage separator. Please observe 
the communication regulations! Adjustment of the transmitter: During battery 
operation with a 9V-battery the transmitter mounted according to the parts list 
will oscillate at approx. 90...100 MHz. Through stretching or pressing together the 
turns of the coil "L" it is feasible to modified considerably the transmitting 
frequency. 


LAYOUT AND TOP VIEW 



CIRCUIT DIAGRAM 

17- Stereo-amplifier No. B122 2 x 2,5 watt t ,0 j&a Sjflj 

Cil \ Y JjaLuuIl . 100mV 4£. AajISI ^S- Sjj*ja 3) 'LajUswI! ua: 

, K dilcLfebJt J^a2l axjj 

Constructing instructions: The potentiometer are soldered directly on the printed 
wiring board. The IC's have at one side a notch, which has to coincide with the 
printed notch on the equipment print. The IC's may get hot during use. Please 
take special care of using the right polarity of the Elkos (+ and -). The amplifier 
has an input sensitivity of approx. lOOmV. If it is desired to connect signal 
transmitters with inferior output voltage (eg. some microphones), a preamplifier 
has to be connected in series. We recommend for this purpose, depending on the 
intended use, our universal-stereo-preamplifier B142 or, for magnetic stereo 
record player our equalizing-preamplifier B074. Any signal source with superior 
output voltage as 100mV, as eg crystal record player, cassette tape-recorder, 
diode receiver etc. can, of course, be connected directly. The amplifier achieves 
its maximal power only with 12V operating voltage and using a 8 ohm 
loudspeaker. With inferior operating voltage and superior impedances of the 
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loudspeaker, power will decrease respectively. Please use as junctions for the 
amplifier nothing but screened cable and connect the screening network with 
ground. The screened cable will prevent any hum interferences in the amplifier, 



Laut^recher links/ lautspretfier reehts/ 



LAYOUT AND TOP VIEW 



CIRCUIT DIAGRAM 


18- STEREO LED-VOLUME INDICATOR 2x11 LED 1 S NO.B124 

Mi 

, ijjiiri c I 22 LED JjJjla CP ^ jj £ilj ^ * * (jl I •— it j Y CjjAdit ij jluw ( jj SjjI Jll ^Jai> <u 

. 4& jjja a!1 4ajIII yJfr 4 aja^ 4£jjJaj LEDS Jt jLjfrVI ^ . Cilj& t Y JjLuuit 

Almost inertia less volume indicator for amplifier units from 2...100 Watt. 

Indication is realized through 22 LED's (2x11 LED). Operating voltage: 12 V. Easy 
connection with the loudspeakers. Please take special care when mounting the 
LED's and IC's that correct fitting has been carried out. The IC's have been 
designed with a notch or a point at one side, which has to coincide with the print 
on the board. The connections of the printed circuit board, marked with "INPUT", 
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should be connected parallel to the loudspeaker cabinet. Each stereo-channel 
has an own indicator board. Through the trimmer potentiometer it is feasible to 
adjust the max. measurement range. 



LAYOUT AND TOP VIEW 



CIRCUIT DIAGRAM 


19- 200W - Amplifier No. B125 _ CjIj t ♦ « jjLa 5 jib 

V (jl\ cA Y i qa i jl\A\ JjLuu 1 (jl\ i (j a CjIpIauJ! ^a J-*ju j Sjjill jAa 

Jjjjj 4\\aG file-J-4 . JJ JJA Y * JJ JJA Y * ^ JJjli) . JJ±aI 0 J CaJ 


a 4j,U^aJJJ JjloiJjj) jlLl 

High-power amplifier of top-class quality for loudspeaker from 4...16 Ohm. 
Operating voltage: 24...36V, max. 5A. F: 20...20.000 Hz. Required cooling element: 
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cooling fin with min. dimensions 20 x 10 x 4cm or greater (thermal resistance < 

1K/W). Please take special care that the transistors and the IC's have been fixed 
firmly at solely one or two separated cooling elements with sufficient dimensions 
for this purpose (thermal resistance < 1 K/W). Doing so, it is necessary to mount 
the transistors and the IC's insulated (with mica washer and plastic nipple) 
according to the figure (page 15)! Please make sure before first operation that the 
transistors and the IC's really do not have any electrical connection towards the 
cooling plate! (With the aid of an ohm-meter). The transistors have to be placed 
plane and firmly onto the cooling element! It is of extraordinary importance with 
this high-power amplifier that there is a considerable heat dissipation! A "test- 
run" without cooling element even for some seconds is impossible! The already 
mounted cooling element should be situated in a well ventilated case. The power 
supply should be sufficiently powerful, power consumption of the amplifier may 
increase up to 5A. In case of using an unstabilized power supply, it is advisable 
to place a transformer of max. 28V. The amplifier will then show solely approx. 
120W at a 4-Ohm loudspeaker, for it no-load voltage of the power supply will not 
be too high. If it is desired to use complete power, it is necessary to place a 
stabilized power supply with approx. 36V 5A. No-load voltage should not pass 
over 44V! As filter elca it is advisable to choose values of min. lO.OOOpF / 50V! 

The cables leading to the current supply and to the loudspeakers should have at 
least a cross section of min. 1,5mm 2 . The connected loudspeaker have to be 
equipped according to the high output power and should not have a lower 
impedance as 4 Ohm! With lower connecting impedance and short circuit within 
the loudspeaker wiring, the transistors will be destructed. The amplifier has an 
input sensitivity of approx. 500...800mV. Therefore, it is possible to connect 
directly at the amplifier tape decks, tuners, etc. In case there are connected signal 
sources with lower output voltage, it is necessary to pre-connect a pre-amplifier 
(e.g. our pre-amplifier kit B 073). Then it will also be possible to connect 
microphones, etc. 



LAYOUT AND TOP VIEW 
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20- Stereo-Decoder no. B127 ( Sji^j jAii jj>^i 

^ll& jjjlui) ji£n Ji^a jj clij Jxj jjLajj . VHF J' SjUit ^jii lift A F dy2 ijlalt lj& jJajilJ 

A Ajjjjlaj CjUjLoIl ,j^j JjVj . CjIjS ^ (j^ jj£I Jiilt SjLit Jjj£j (j! 1 -ilkjj jjjJLull . jJ j£jaS| 

, CjltbunSl ^ ji , (f M ja <j^ IgiU Ci!ji > (j - * Jsl <_ji AjfllS jjfr a jLuftfl <jj£ AJLi. t -ij , a jjI a!| 

The decoder has simply to be connected at the A.F. output (e.g. loudspeaker 
connection) of a VHF-radio. It is then possible to connect at the output of the 
decoder a stereo amplifier. Disconnectedly, automatic switch-over mono-stereo 
when receiving the stereo signal. Stereo indication through LED. Operating 
voltage: 4.5...12V 

Please take special care that the printed board has been correctly equipped. The 
notch at the 1C has to coincide with the one at the print of the board. Furthermore, 
it is necessary that the LED, the diodes and the elcas have been fitted correctly 
into the board. The decoder requires an input signal of approx. IV. 

In case that this signal isn 1 1 sufficiently strong at the TAPE socket of the radio, it 
will be necessary to take it from the loudspeaker output of the radio. Doing so, it 
is advisable not to adjust the radio too loud, because otherwise the decoder 
could be over amplified. In case that the decoder will be operated permanently on 
automatic operation (automatic mono / stereo switch-over), the two contacts 
"s+s" at the board have not to be connected. In case you also want to adjust the 
decoder by hand into mono, it is possible to connect at "s+s" a switch in order to 
achieve switching-over into "mono" in case of especially weak signals. The 
decoder will be balanced through the potentiometer "P". You have to tune in a 
stereo transmission and to adjust the potentiometer "P" till the LED lights up. 

Now, you should regulate the potentiometer setting the centre position of the 
luminous range. It is then feasible to connect at both outputs "left" and "right" a 
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stereo amplifier. Please use solely screened cable. The screening network has to 
be connected with the ground-connections. 




CIRCUIT DIAGRAM 

21- LED-Recording Level Indication LED Volt- and Ammeter No. B130 

LEDS ^1 U.*. ,. b Cj ^jlyta (j^La ajjtJ 
. diljS ^ Y JJLuuIt . 5LEDS fj jIojaS 

Almost inertia-free measuring instrument with 5-LED-indication. Perfect as 
recording level indication for amplifiers or loudspeaker enclosures, as volt- or 
ammeter etc. For 12 Volt. When tipping the board please pay attention to the right 
polarity of the ICs. The notch or the point on the one side of the 1C must 
correspond to the tip print on the board. The LEDs are flattened on one side. The 
operating voltage for the board is 12V. In case of using as a recording level 
indication for amplifiers the input "IN" of the board must be directly connected 
parallel to the loudspeaker box of the amplifier. Then the LED-VU-Meter will be 
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put to full deflection (the 5th LED just begins to glow) by using the trimming 
potentiometer at full volume. In case voltages shall be measured then the polarity 
for alternating voltage does not matter. With direct voltage the positive pole must 
be at the connection marked with "+". For voltage measurements over 20V the 
protective resistor R must be increased accordingly (e.g. up to 100 Volt 50 k 
Ohm). In case of usage as ammeter the board must be connected according to 
the following connection diagram. The resistor "X" should be calculated in such a 
way that the LED indication indicates total at max. current. 



LAYOUT AND TOP VIEW 



22- Stereo - Mixer Unit no. Bi3i 

jiJIj Cl!ji ^ T Ci!j3 “l (jA i jiljAi JJuilSI . aia. ^ Cl jLil CMl! jmSaa Sjil j 

£iiaj < Lo£ .Aluaiia £iiaj j Jij SjLil <J£ . JjjjA Y • ^!] JjjjA Y * /j JJjjII JjUail! .CljS T 

m A aaa Aijjlaj sjil l!l CUijLoil 

It is possible to mix up 3 stereo signals and to adjust each channel separately. 
Operating voltage: approx. 6...12 Volt. Output: max. 3V. F: 20...20ooo Hz. Each 
stereo channel has been mounted at an own printed board. Therefore, it is 
possible to mount them separated from each other in a housing. Please take 
special care when placing the tantalum elcas. One of the connections has been 
marked with a positive mark (+). This pole must coincide with the positive pole (+) 
at the board. All cables leading to the input or output of the board should be 
made out of screened cable. Doing so, the screening network has to be 
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connected always with "ground". The ground pole has been marked on the board 
with (-). It is advisable to fit the boards into a metal case and to connect the case 
with " ground" as screening box. Otherwise, there could be hum interferences. 

It is feasible to connect at the input of the mixer unit microphones, tape 
recorders, record players, etc. The output has to be connected with an amplifier. 
Caution! Working with too small (highly ohmic) batteries for the current supply, it 
is possible that the pre-amplifier does oscillate and it may produce by itself 
sounds. In those cases it is necessary to connect parallel to the current input at 
the board an elca of approx. lOOOpF 20V (parallel to the battery). When fixing 
metal knobs on the potentiometers, there could be some kind of humming in the 
loudspeaker while touching the potentiometers. In those cases it is necessary to 
connect the cases of the potentiometers also with "ground". 



LAYOUT AND TOP VIEW 



CIRCUIT DIAGRAM 
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23- Mono Sound Controller separate treble, bass and volume 

regulation no. B134 _ ajjui cjj^a Sji&i 

CjLajlL^I La£ .CjijJ ^ A ^Jj £ilj£ 4 £)_« Jj*_wult ■< ^ j_i£^a £j_i. SjJIjII 

4 jl .rtVl SjLuiVI J-4 jjfr (JjIjLuiI . 4ft jjJftail 4 a,jJJ| ^Jft 3 j^iilxa 5 

. 4JjJjla u^L£ .i >-s",..)j jjX-.tt 3 jil J j-a SjLiVI 

This mono sound controller must be superposed to the mono final amplifier. 
Trebles, basses and volume are adjustable separately. Operating voltage: 9...18 
Volt. The three potentiometers must be soldered directly on the board. In order to 
avoid hum interferences the connection cables to the signal source (e.g. record 
player) and to the final amplifier must be installed with shielded cables. The 
shielding has to be put to the connection with the minus (sign.)It is also 
recommendable to install the board inside a shielded housing (metal housing). 
Then the housing must be connected with minus 




CIRCUIT DIAGRAM 
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24- ELECTRONIC MELODY M lt s a small world" No. B145 jJjj SjilJ 

<_fl £jjjj jljjVI JaLualL JJLuoll I Jjjj S Jjai) 4Jjjia dial *JJC ‘WALZ Jjt nm ^,jSj 

.4^ jjJxaJI SjiljJ! ^Jfr AJjjlaj CjU^ uaj uaj Lo£ . CiijS T 6jj) dll JJLuuIl . Ult 

plays for a long time the famous Walz melody in an expressive high-quality 
sound. The melody will start through a push-button and stop automatically. 
Loudspeaker included. Operating voltage: 3V. 

The printed circuit board should be equipped following the component print. After 
having applied the operating voltage (1,5 ... 3 Volt), you may push the button "TA" 
and, now, the melody will be heard. Whenever the button is pushed, the melody 
will sound again. It is possible to use another push-button (e.g. bell-push for 
doors), the printed circuit board has been designed to realise this connection. 
Attention! In case of too high operating voltage, false polarity and short circuits 
within the loudspeaker connection, the device will be destructed. Fitting the 
loudspeaker in a housing with sound aperture will improve considerably the 
quality of sound. 



LAYOUT AND TOP VIEW 



CIRCUIT DIAGRAM 
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25- ELECTRONIC MELODY Xoo Coo Walz" No. B146 ljLoxj lA JJ S Jj( J 

iaLualb JJLuull I^jjj S JjaJI ljA-L jla SXaJ S(. COO COO WALZ ) JJuouj ^»jSj SjiliJI 

Sjjjilt A^jjiaj CjUjLaJI j L®£ . CjJji f Sjil.lL! JjLulUI . Ull uifijjjj JjJsfl Je 

plays for a long time the famous Waltz melody in an expressive high-quality 
sound. The melody will start through a push-button and stop automatically. 
Loudspeaker included. Operating voltage: 3V. The printed circuit board should be 
equipped following the component print. After having applied the operating 
voltage (1,5 ... 3 Volt), you may push the button "TA" and, now, the melody will be 
heard. Whenever the button is pushed, the melody will sound again. It is possible 
to use another push-button (e.g. bell-push for doors), the printed circuit board 
has been designed to realize this connection. Attention! In case of too high 
operating voltage, false polarity and short circuits within the loudspeaker 
connection, the device will be destructed. Fitting the loudspeaker in a housing 
with sound aperture will improve considerably the quality of sound. 



LAYOUT AND TOP VIEW 
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2'- FM-Receiver no. bi56 

. JjjjAIaas ^ V Y yJI ^ • A AiU^luil jjUaiJI . j) 5Jaj*ilS sjilAll si* »„•*. 

. ^jl A a jjIA ll £_a ^iVVinn j |C TDA 7000 Jt ^lAiluiL sAjaJI Ajlle JUSI* nt a jjIa (jAj 

Also for police radio and aeronautical radio service 
approx. 108-132 MHz 

High-quality receiver with the 1C TDA 7000. Excellent reception properties + 
selectivity. Loudspeaker connection 8 Ohm (1W). Very simple construction, 
almost no alignments are necessary. Operating voltage 9 Volt approx. 88-108 
MHz. Licensed radio amateurs may extend the frequency area of this FM-receiver 
up to approx. 132 MHz. The two coils LI and L2 will be winded by using the 
enclosed piece of silver-plated wire as follows: Coil up 4 windings with the wire 
on a 5mm drill, pull the drill out again and extend the two connection wires of the 
coil to 8mm (so that they fit into the drillings of the board). The windings must not 
get in contact with each other. During installation of the electrolytic capacitors 
and the diodes please pay attention that they will be inserted in the board in the 
correct direction. The ICs have a notch on one side which also must correspond 
to the respective mark on the board. At first the 1C holders must be soldered in 
and finally the ICs will be put into the holders in the correct direction. The 
potentiometers have to be soldered directly on the board. Please do not forget 
the wire strap on the board. Starting: A loudspeaker of 8 Ohm will be connected 
which should not be too small (ideal 1 Watt) in order to obtain a good sound at 
optimal volume. As current supply a bigger 9V battery should be used (e.g. two 
4.5V flat batteries in series). The small 9V transistor-compound batteries are 
discharged too fast as the VHF-radio has a strong 1 Watt high-level stage. As 
antenna serves a telescopic antenna or e.g. a piece of wire of approx. 80...100cm 
length. If you switch on now and the volume control (PI) will be advanced, a 
noise should be audible. By using the potentiometer P2 you now can tune-in a 
station. By modifying the oscillator coil L2 the range of reception can be 
changed. Either by pressing or extending the coil or if you take another number 
of turns. Reducing the coil results in a displacement of the range of reception 
upwards (>108 MHz), an increase in a range of reception downwards(< 88 MHz). 
Unauthorized persons are not allowed to receive other frequencies than the 
normal VHF radio frequency! Changes may only be carried out by amateurs 
possessing a corresponding license! You may also extend the frequency area up 
to 132 MHz. In this case please replace coil L2 by a coil with 2 windings. Now the 
frequency area amounts to approx. 88-132 MHz. But this may only be done by 
radio amateurs who are in possession of a corresponding valid license! 
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LAYOUT AND TOP VIEW 



2V - 3-Tone gong NO.B164 t-ib 

jl _jLJI ,."ij ^j) A CjIcLwj Jajuj CJjS H SjillSI JJLwoIl w A «t*i^ /» tlabaij CjMj j i^aH 

. <_jLlS) <jji ja. (j* JcjUII ^ ->11 JjjjJa tjf* j\ Ja&Lua jljj ^iJaJLuAj J^auj . jLa^H (j 2, <j^ c '^ j' ujjjju #jLuilS 

Melodious, electronic 3-tone Gong with the Siemens 1C SAB 600. Ideal as door 
gong, identification signal, announcement of news etc. Operating voltage: 9 V. 

For loudspeaker 8 Ohm. Released through a pushbutton or with a voltage 6...12V 
coming from the doorbell system (DC or AC voltage). Please take special care 
when equipping the printed circuit board that the right polarity of the diodes and 
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elcas is used (these parts have to be placed in the right manner onto the printed 
circuit board according the components equipment print).The 1C has at one side 
a slot, which has to coincide with the slot at the components equipment print. 

The printed circuit board is operated through a battery or a power supply 9 Volt. 
As loudspeaker it is advisable to use an ordinary 8 Ohm loudspeaker. But it has 
to be fitted into a case or baffle board. If the loudspeaker housing has been 
connected loose at the working bench, sound will be considerable inferior as with 
a fixed loudspeaker (the housing or the baffle board will do as resonance board). 
Through the trimmer desired sound can be adjusted. The gong may be either 
released through a pushbutton (working current) or in case of an existing 
doorbell system through a short voltage pulse on the connections "signal 
voltage" (6...12V). This signal voltage can be supplied by the doorbell. The 



2A- ULTRASONIC DOG WHISTLE No. B179 

Sj.il.llt . (jLui&U 4 £■ ja+ma j_$&j 4£ja«u 4jjj_ua JjjJ CjIJJjj SjJ!.ill alA 

SjilJlt ' L$j 4f SjJIjII JjjjA Y ® * » » j jjjjA A • • • Jj tiu 11 4_Lli UjlJJjj 

This electronic ultrasonic whistle emits high-powered ultrasonic sounds which 
are widely audible for dogs. These high frequencies are mostly not to be heard 
for the human being, dogs can be drilled with it. The frequency is adjustable 
between approx. 8000...25000 Hz. A special piezo loudspeaker is included. 
Operating voltage: 9V. Indispensable for all dog-owner! The printed circuit board 
has to be equipped according to the parts list and the plan. As operating voltage 
a 9V battery will be sufficient. It will be expedient to use a small pushbutton, 
which switches on the battery but only as long as the pushbutton is pressed. The 
loudspeaker has to be mounted providing that the hemispherical special 
membrane of the piezo loudspeaker has been fitted with completely free 
propagation and without any covering. Sounds will emerge out of the metal 
colored membrane. Ultrasonic sounds have a considerable directional effect. 
Therefore, the loudspeaker should always be held to the dog, if you are going to 
call for it. Through the trimmer potentiometer on the printed circuit board, sound 
can be adjusted as desired. Likewise to human beings the hearing capacity of 
dogs in regard to higher sounds will decrease when getting older. We 
recommend for older dogs to use a lower sound than for a young dog. 
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layout top view 
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circuit diagram 
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29 - Amplifier 1 Watt No. B182 £Aj \ iju 

Sjil ill . CiSji (jla o . AouiLua . cjijS \ Y yjj c4iji "l (jA JjLuHJt . Cit j Y SjJAj jj£* 

.JjjjA T • « • « JjjjA Y < A CjlC'UudxB ^4 

Small universal amplifier with a peak sound capacity of 2 Watt. Operating voltage: 
6...12 V=. Input sensitivity: approx. 50 mV, loudspeaker connection: 8 ohm. 
Frequency range: approx. 20...25000 Hz. 

Please take special care, while carrying out equipping of the printed board, that 
the elcas have been fixed into the board correctly (attention! positive and 
negative). The 1C has been marked at one side of the housing with a notch, which 
should coincide with the corresponding mark of the printed board. As volume 
control it is possible to use a potentiometer with a value between approx. 10 k 
and 100 k log. Whenever there will be connected signal sources without output 
coupling capacitor, it is necessary to connect a capacitor 0,1 pF in series with the 
input of the amplifier. The amplifier will show peak power at 12V= operating 
voltage. With lower voltages output power will decrease correspondingly. Please 
pay attention that the current supply will be sufficiently powerful. The amplifier 
has a current consumption of max. 200mA! Therefore, it is advisable to use either 
a small power supply or powerful batteries (e.g. 2 x 4,5V flat batteries connected 
in series). The small 9V block container batteries will become to easily run-down! 
The cables leading to the input of the amplifier, to the potentiometer and to the 
signal source should be as short as possible and also screened! The screening 
network of the screened cable will have to be connected with earth (negative 
pole). 
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Top View 



Circuit Diagram 


y«- Antenna amplifier approx. 50—1000 MHz No. B199 

ut jjill m Jjauuj y o jjjSjII ^Jfti j JSJuj JjJjuII (JjIs jjjSj 4kj^J| ^ jl^i JLuijt 

^ (JjSlI t-uSjjJ <jlk» i^jJj . V 0 ^1 -»j| o . j 4-ajlla . Ajftl iVlj AjjjjJiilill 

j jjjjj^ (ji uiajj . Cliiji ^ A diSjS 1 (j- 4 A jjl All Jjt > tu'l . JaaS) S jLuij A^jjlxail AajIS) 

,4ft jjkalt jlll Jiuil <U (j^uakoJI ^ 4ft jjkall 4s^$l]| ^Jft T1 

Single-stage antenna amplifier, with continuously adjustable amplification up to 
max. 15 dB. For any television range from channel 2 up to channel 65, 
extraordinary suitable for VHF radio and cable television. Input and output 
impedance: 50...75 Ohm. There are prepared clamps for coaxial cable on the 
board. As required it is possible to connect two antenna amplifiers one after 
another. The total amplification will correspondingly increase. Operating voltage: 
6...18V. The transistor T1 has to be soldered carefully with the connecting pins 
underneath the printed board on the conductor line, provided for this purpose. 
The drilling hole at the printed board will take the transistor body. The transistor 
should be soldered that way that the print on the transistor will be seen through 
the hole (from the wiring side). All other component parts should be soldered 
with as short as possible connecting wires on the printed board following the 
component print. Depending on each application (desired frequency range) there 
are different component parts for the components C3, C5 and R3. In case you 
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want to use the amplifier within the frequency range of VHF / cable television, 
please mount the printed board according to the parts list. In case you want to 
use the amplifier almost within the frequency range of the UHF channels, channel 
21 up to channel 65, then it is necessary to use the mentioned parts, on the right, 
different values. These different values have been indicated separately at the 
right side of the parts list. All other component parts will remain without 
modification. In case the amplifier should be used at the same time as 
broadband-amplifier for any frequency, then it is advisable to use component 
parts for the frequency range UHF channel 21 ...65. It operate within the lower 
ranges up to VHF, but won't show within the lower ranges utmost power. The 
antenna amplifier has to be fixed into a metal total enclosure. The choke should 
be mounted directly at the antenna amplifier. As choke could be used a simple 
small ferrite core with approx. 10 turns enameled-insulated wire. The screws of 
these clamps have to achieve a good electric contact with the subjacent strip 
conductor. The antenna cable has to be insulated, the inner conductor has to be 
soldered each with the connections ON and OFF and, consequently the bare 
screening network fixed with screws under the clamps. Through the trimmer 
potentiometer at the board, it is feasible to adjust the power continuously. 
Therefore, it is possible to avoid any adjustment difficulties. 



Layout And Top View 
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31 - Amplifier 50 Watt No. B205 gjj 0 » 

jjiai T JiJ jUj j tliljS \ A ^1 CiIji "V i^a SjjI dU JjLuHII . CjIj * , Sjji S jij^S! 

. JjjjA jLS 1" • (jl) jjjjA Y * ,jjj a jjIaII jl!l (jUaiJI j A j»jl £ ^ 

High-quality Hi-Fi amplifier including bridge circuit with 1C. Power: 50W music, 
30W sine. Operating voltage: 6...18 Volt. Current supply: max. 3A. For 
loudspeaker 4...8 Ohm. Sensibility: approx. 300mV. F: approx. 20...30.000 Hz. 
Required cooling element: approx. 10x4x2 cm (cooling fin). Please take special 
care while mounting the printed wiring board: The elcas have to be placed 
observing especially "+" and The connections of the IC's have to be bent 
carefully with the aid of a flat nosed pliers onto the basic grid of the printed 
wiring board. The 1C must be fixed at a cooling element (approx. 10x4x2 cm, not 
enclosed in the kit). The cooling element should be mounted insulated because of 
being connected electrically with the 1C. That means, don't connect the cooling 
element directly with the housing etc.! It is possible to connect at this amplifier 
signal sources which show approx. 300mV output voltage (crystal record player, 
cassette deck, etc.). With a preamplifier (e.g. B073) it will be feasible to increase 
the sensibility up to approx. ImV. In case you want to operate at this amplifier 
magnetic record players, it is necessary to connect an equalizing preamplifier 
(e.g. B074). For stereo operation it is necessary to connect 2 amplifiers, for each 
channel one amplifier. The amplifier produces with a 4 ohm loudspeaker approx. 
50W and with a 8 ohm loudspeaker approx. 32W. The power supply must be well 
filtered (filter elcas approx. 4700pF) and, if possible, have a stabilized output 
voltage. 

In case the current supply shows to be far too ohmic, the amplifier may oscillate 
or distort. Then, it is necessary to connect parallel to the voltage supply at the 
printed wiring board an elca with lOOOpF 40V (between + and -). 



LAYOUT AND TOP VIEW 
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CIRCUIT DIAGRAM 


32- 6-Melodv Generator No. B237 ijA* 
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Every time after pressing the key, the melody generator plays one of the 12 
stored melodies in succession. The melodies always play for about 15...25 
seconds. 

Operating voltage: 3...4.5V=. Required loudspeaker: 4...8 ohm. Use: doorbell, 
break signal, etc The board has to be assembled and soldered according to the 
parts list and assembly print. Please pay attention to the correct polarity of the 
electrolytic capacitors, the diode and correct installation of the 1C (one side of the 
case has a notch). If possible, please use a 4.5 volt battery as operating voltage. 
When using a power supply, it must be absolutely a "stabilized" power supply! 
(Please check the tension.) Simple non-stabilized power supplies do often have a 
much higher output voltage at a low current load than indicated on the 
monitoring switch of the power supply. A voltage of more than 5V, however, will 
destroy the 1C!! Please use a 4- or 8-ohm loudspeaker with rigidly suspended 
membrane (loudspeakers with soft rubber beading membranes are too low for 
this purpose). You may use any type between 0.25...5 watt. Of course, the 
loudspeaker has to be installed into a case in order to provide its full sound. One 
push-button 1 x ON can be connected to both ’’Key Button”-connections (not 
enclosed). When short-circuiting both contacts with the push-button, a melody 
starts and then stops automatically. When pressing the push-button again, the 
next melody starts etc. In case long cables shall be laid, you may extend the 
cable towards the loudspeaker up to max. 50 m and the cable towards the current 
supply may have a maximum length of 50 m, too. The cable towards the push¬ 
button, however, must only be 10 cm long at maximum! The reason for this is that 
the input of the 1C at the push-button is highly resistive and electric disturbances 
from the outside (e.g. from running electric motors, lamps, etc.) may cause that 
the melody generator releases permanently and uncontrollably. 
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CIRCUIT DIAGRAM 


Other circuits 


1-2 Watt Audio Amplifier 
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Notes: 

This was one of the earliest circuits that I ever designed and built, in Spring 1982. 
At that time I had only an analogue meter and a calculator to work with. Although 
far from perfect, this amplifier does have a wide frequency response, low 
distortion, and is capable of driving an 8 ohm speaker to output levels of around 
5 watts with slightly higher distortion. Any power supply in the range 12 to 18 
Volts DC may be used. 
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